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Base of 230-vole 15-amp Safety Socket fitted with a Base of 230-volt | 5-amp Safety Socket fitted with a moulded shield 
moulded shield made from Scarab moulding powder for made from phenolic resin moulding powder. Result of test —at 300 
Wm. Sanders & Co. (Wednesbury) Ltd. Result of test— volts 18 amps--contact made and broken four times. Note the 
at 300 volts 18 amps—contact made and broken ten times. burnt and fused metal contactor and the deposit due to tracking. 


SANDERS 
SELECTED 


SCARAB 


for the vital parts in their well-known Safety Sockets, because 
its non-tracking qualities make it the most suitable material 
for meeting the rigorous tests called for by B.S.S. 546/1934. 


THE BEETLE PRODUCTS COMPANY LIMITED 


London Office: Works:> Northern Office: 
ideal House, |, Argyll Street, W.!. Popes Lane, Oldbury, Worcs. Chronicle wee Corporation Street, 
anchester. 
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ON THE LEFT IS SHOWN THE (- 
BRIDGE-BANBURY 
MIXER No. 3A. 


The Bridge-Banbury Mixer is being used 
extensively in a number of plastic phases— WA 
the phenol plastics, the urea resin group, 
etc. In each case the product is more 
uniform, the cost of production per pound 
lower, and the dust and bad fume hazards 
are entirely. obviated. In handling these 
plastics, the Bridge-Banbury is always hot, 
steam or hot oil being used. It is possible 
to maintain a constant temperature, which 
is extremely important, 
since these materials will 
not work when cold but 
will set up if too hot. 









Proved Savings of 50°/, 
Power & 50°/, to 75°/, in Labour 


The Bridge-Banbury Mixer is an entirely enclosed machine which 
dispenses largely with the erring human factor and substitutes 
automatic scientific control at every operation. That the superior 
merits of this mixer have been fully appreciated is proved by the 
fact that at the present no fewer 
than 700 Banburys are working 
successfully in all parts of the 300 tons Hydraulic Press 
world, and new and repeat orders with three 50 in. x 30 in. 


continue to arrive with increasing 
regularity. Power and labour savings platens, two 12in.daylights, 


alone are sufficient to pay for the adjustable to2 in. daylights. 
installation in from 12 to 18 months. 


E & CO.ETD. 


DAVI DB RI ENGINEERING WORKS. 











And at: ALDWYCH HOUSE, ALDWYCH, LONDON W.C.2 
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COMPLETE TECHNICAL SERVICE 


RESEARCH 

DESIGN ARTISTS 

TOOL DESIGN 

TOOL, JIG and FIXTURE MAKING 
INSERT and METAL WORK PRODUCTION 
COMPLETE MOULDING EQUIPMENT 

NEW WORKS FOR LARGE-SIZE MOULDINGS 
THERMO-PLASTIC INJECTION MOULDING 


4sriDOWnis 


(BIRMINGHAM) 


H. E. ASHDOWN LTD. 


HEAD OFFICE: ECCLESTON, ST. HELENS, LANCS. 
WORKS: BIRMINGHAM & ST. HELENS. 
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ACCUMULATORS 


BAKER PERKINS, LTD., Westwood Works, Peterborough 

eee & CO., LTD., Croydon Works, Hunslet, 

BRADLEY & TURTON, LTD., Caldwell Works, Kidderminster 

DANIELS, T. H. & J., LTD., Lighepill Iron Works, _— . 
Gloucester 

DAVY BROS., LTD., Park Iron Works, Sheffield. 

SHAW, FRANCIS, & CO., “_ eae 
Manchester 1 7] 


BITUMEN AND ‘PITCHES 
apg ony ova CHEMICAL CO., LTD., 20, Renfield 
Street, Glasgow, C. 
ASHBY, MORRIS. LTD., 
wee E.C.4 ni 
TUM iNoUS MOULDINGS. 
EBONESTOS INDUSTRIES, LTD., Excelsior Works, Rollins 
Street, bey vent, SE. is, 
DE LA RUE, T SAC O., LTD., Telenduron Works, 
90, Shera Rosie: Ndsiccstowr: E.I 
4 eee DIP POLISH 
oN) it a se Gloucester. 
D., 9, - Bridgewater Street, 


Streer, 


17, Laurence Pountney Lane, 


ERINOID, ar sigh 
GALALI LITH 
ae 


GLaseow « CHEMICAL co. uo., 1st, Millerfield Road, 
Giasgow, S.E. Scotland ‘ os ne Ss Be 


CASE 
BRITISH LACTONITE CO., tro, 89, Upper Thames Street, 
London, E.C.4 .. mm om oa ee ea on 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 
ERINOID, LTD., Lightpill Mills, Stroud, Gloucester ie 
FREED, S. R. F., ‘Addington, Cre Croydon, Surrey .. 
GALALITH (LONDO dD. % Bridgewater “Sereet, 
Barbican, London, E.C.1 #R . 
HORNER, CHAS., LTD., Mile Cross, Halifax .. 
ee es LTD., Mark Lane Station Buildings, London, 


C.3 
YORKSHIRE CASEIN MANUFACTURERS LTD., Bank Street, 
Wakefield 


CHEMICALS 8 (RAW M4. MATERIALS) 


BLAGDEN, VICTOR ry co., UTD, Coronation House, 
4, Lio "s Avenue, London , €.C.3. ne a en. 

BRITISH INDUSTRIAL SOLVENTS, ace = ns 
Cross, London, S. ~ I. 


BLAGDEN, VICTOR & Ato. otTD., Coronation apeaee 
4, Lloyd’ 's Avenue, London, E.C.3. 


Cresol 

manor VICTOR & CO., LTD., Coronation . House, 
4, Lio d’s Avenue, London, E.C.3 

MONSANT! CHEMICALS, LTD., Victoria Station House, 
Victoria Street, London, S. An 

YORKSHIRE CAR DISTILLERS, LTD., Quebec House, Leeds. 

Formaidehyde and Hexamine 
a. beng 6 CORP., LTD., 


BLAGDEN "Vier OR ‘& CO., LTD., Coronation House, 
4,L 's Avenue, London, E.C. 3. 

BRITISH SNDUSTRIAL PLASTICS, LTD., 
1, Argyll Street, London, W.1 

GREEFF, R. W. & CO., LTD., Thames House, Queen “Street 
Place, London, E.C.4 R 

SYNTHITE LTD., Ryders Green West Bromwich 

HOWARDS & SONS,  e an London . 


14, Waterloo Place, 


ldeal | House, 


enol 
BLAGDEN, VICTOR & CO, LTD., Coronation House, 
4, Lloyd’s Avenue, London, Ex. 
MONSANTO. CHEMICALS, LTD., Victoria Station House, 
ictoria Street, London, S.W.!. 
YORKSHIRE CAR DISTILLERS, LTD., Quebec House, ‘Leeds. 
Stearic Acid 
LEVER BROS., LTD., Unilever House, Blackfriars, E.C.4. 
CELLULOID 
BADER, E. & CO., LTD., 109, Kingsway, London, W.C.2 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 
HUGHES, F. A. & CO., LTD., ‘Abbey House, Baker Street, 


London, AW 
IWAI & a LTD., Norfolk House, Laurence Pountney Hill, 


London, E.C.4 
PUNFIELD ry BARSTOW, LTD., Basil Works, Westmoreland 
id, Queensbury, London, 6 
UHLHORN BROS., 53b, City Road, Siidi E:C.1 
CELLULOID GOODS MANUFACTURERS 
BRENTFORD CELLULOID PRODUCTS CO., The Butts, 
Brentford, London = is beh 4 re as 
BRITISH XYLONITE CO., LTD., Hale End, London, E.4 
pepe ge LTD., Britannia Works, Abbey Lane, Leicester 
GA a“ Bg agg yore ag Pat Di 3 Bridgewater Street, 
ond 


GENERAL ‘EELLULOIS CO. LTD., 206, Hanworth Road, 





CELLULOSE ACETATE 
BRITISH CELANESE, LTD., Celanese House, Hanover Square, 


London, W.! 
BRITISH MYLONITE co., LTD., Hale End, London, 64 =: 
appa ray ate. 15-1 6, New Burlington scapes 


Lond 
ERINOID Bt Line iit Mitis, Stroud, Gloucester |. 
HUGHES, F. A. £3. L , Abbey House, Baker Street, 


London, N. wl 
MAY : BAKER, LTD., . Rhodoid Deparement, 42/3, st. Paul’s 
rchyard, London, E.C.4 . os re Ye 





Telephone Nos. 
Peterborough 3201 


Hunslet 75481-2 
Kidderminster 117 


Stroud 236-7 
Sheffield 22161 


Manchester East 0681-3 


Central 8100-8101 
Mansion House 8383 


New Cross 1913 
Walthamstow 2900 


Stroud 510-1! 
National 3161 
Bridgeton 1280 


Mansion House — 
Larkswood 234 
Stroud 510-1 
Sanderstead 2056 


National 3161 
Halifax 61084 


Royal 6071-4 
Wakefield 3375 


Royal 6382 
Gerrard 7278 


Royal 6382 


Royal 6382 
rer 
Whitehall 1301 
Royal 6382 
Gerrard 7278 
Central 6550 


Tipton 1261-2 
Ilford 1113 


Royal 6382 


Victoria 1535 
Leeds 29577 


Central 7474 


Holborn 3691-3 
Larkswood 2345 


Welbeck 2332-6 
Mansion House 8946 


Wordsworth 2456 
Clerkenwell 2458 


Ealing 4240 
Larkswood 2345 
Leicester 61223-4 
National 3161 


Hounslow | 108-9 


Mayfair 8000 
Larkswood 2345 


Regent 2031 
Stroud 510-1 


Welbeck 2332-6 
City 6555 








ania: we: VICTOR & CO., LTD., Coronation House, 
, Lloyd’s Avenue. London, E.C.3 
VENESTA, UTD., yaaacle ns pani Sc. Place, London, 


DYES ‘AND ‘PIGMENTS 
nescuae My SMITH & ASHBY, 17, Laurence Pountney Lane, 


ee 7 ep ch PRODUCTS CO., LTD., ‘Billingham-on-Tees, 


h 
CLAYTON ANILINE ‘CO., LTD., ‘Clayton, Manchester |. 
a R. W., & Co., Led., Thames House, Queen Street 
lace, London, E.C.4 
IMPERIAL CHEMICAL INDUSTRIES, LTD., Thames House, 
Millbank, London, S.W.1 
SCOTT, BADER & C co., LTD., 109, ‘Kingsway, London, W.C.2 
SHAWINIGAN, LTD.. ‘Lloyd's Avenue, E.C.3 
THE a0 OLOUR CO., LTD., National Buildings, 
Parsonage, Manchester a 
WILLIAMS. GISUNSLOW) LTD., “Hounsiow, Middlesex Sud 


BONITE DUST 
dong uD. Nobel seria 


n, S.W.E 
FERGUSON. ‘JAS. & SONS, “LTD.; ‘Lea Park Works, ‘Prince 
George’ s Road, Merton Abbey, London, S.W.19 


FILLERS 


Asbestos 
a - MINERAL CORPORATION LTD., Bluefries 
122, Minories, London, E.C.3. 
BIRMINGHAM ASBESTOS LTD., "0. Bloomfield Street, 
jlesowen, Birmingham 
AsHey. ‘HORRIS, LTD., 17, Laurence Pountney Lane, 


6.C.4 .. 
scoTT’ BADER &CO., LTD., 109, Kingsway, London, W.c:2 


Wood Fiour and Sulphite Pulp Powder 
ANDREWS & CO., LTD., Blackfriars House, New Bridge 
Street, London, E.C.4 
wenn LTD., Anchor Wharf, Weston Street, Bromley- 
“ta London, E.3 
» 22, Stanle Road, East Sheen, London, $.W.14 
CAMB: ROBERT: Logie Green Works, Edinburgh _... q 


LAMINATED PLASTICS 
ATTWATER & SONS, Hopwood Street Mills, Preston F 
BAKELITE, LTD., 68, Victoria Street, Westminster, 


London, $.W.| es 
1OCO RUBBER & WATERPROOFING CO., LTD., Netherton 
Works, Anniesland, ere i ee os o as 
METROPOLITAN-VICKERS ELECTRICAL CO., LTD., Traf- 
ford Park, Manchester, 17. 
STREETLY MANUFACTURING CO., LTD., Sereetly, ‘Sutton 
Coldfield, Nr. Birmingham .. 


LAMINATED PLASTIC MACHINERS 
BURNS, J. & CO., LTD., Chadwell Heath, Romford 


MACHINERY 
achines for Injection Moulding 
DANIELS T. H. & J., LTD., Lightpill tron Works, Stroud, 
Gloucester 

DOWDING & DOLL, LTD., ‘Greycoat Street, London, “s.w.i 
HERBERT, ALFRED, ‘LTD., go + <2 

PREHN, HEINRICH, Naumburg, Saa 

SHAW, FRANCIS & CO., LTD., ates St., Manchester 1 


Machines, Grinding and Pulverizing 
BAKER 7 LTD., Westwood Works, Peewee 
BOOTH & SON , Congleton, Cheshire 
CHRISTY % NORRIS, LTD., enters. Essex 
COHEN, GEORGE, SONS & CO., LTD., 600, Commercial 

Road, London E.14 
MIRACLE MILLS, LTD., 90, Lots Rd., Cheisea, London,S.W.i0 
STEELE & COWLISHAW, Cooper Street, Hanley, Stoke- 
on-Trent .. aa rt bie ee ad - iS 
Machines, Mixing, Kneading and Sifting 
BAKER PERKINS, LTD., Westwood Works, Recereoronen 
BLAIRS, LTD., Sardinia ‘House, —— saan WC2 . 
BOOTH, J & SO IN, Congleton, Cheshi 
BRIDGE, Davi '& = he EVO. Castleton lronworks, 
Castleton, Rochda 
ses GEORGE, SONS, & CO., LTD.; 600, Commercial 
Road, London, E.14 
DANIELS, T. H. & J., Led., “Lightpill Iron Works, ‘Stroud, 
Glouc 
SHAW, FRANCIS & CO., LTD., Corbett St., Manchester ii 
STEELE & COWLISHAW, Cooper ee Hanley, —_ 
on-Trent .. . 
Machinery (Preforming) 


BRADLEY & TURTON, LTD., Caldwell Works, Kidderminster 
DANIELS, ME hy J., LTD., Lightpill Iron Works, _—— 


Glo 
FINNEY, GEORGE &CO., Berkley Street, Birmingham, pe 
MANESTY a LTD. lanesty — College 
Lane, Liverpool, 
SHAW, JOHN & SONS (SALFORD), ‘LTD., "Wellington 
Street Works, Salford 3, Manchester MF ‘ 
WILKINSON, Ss. W. & CO., Western Road, Leicester 
MANUFACTURERS OF MOULDINGS 
ASHDOWN (BIRMINGHAM), H. E., LTD., Eccleston Works, 


St. Helens a ae *e oe 2 £6 na 
BELPLASTIC LTD., Hayden's Place, Portobello Road, London, 

W.tt aa oe 
BIRKBYS LTD., Woodfield Miils, Liversedge, Yorks 
BLUEMEL BROS., a bites Woolston, nr. Coventry 
BONNELLA, aK ny SON, LTD., 46-48, Osnaburgh| Street, 


London, N 
BRITISH MTLONITE ‘c., LTD., Hale End, London, E.4 


Buckingham Gate, 








Telephone Nos. 


Royal 6382 
Central 6580 


Mansion House 8383 


Middlesbrough 57151 
Manchester East 1341-6 


Central 6550 
Victoria 3828 
Holborn 3691-3 
Royal 4312 


Blackfriars 9421-3 
Hounslow 1166 


Victoria 8432 
Mitcham 2283-6 


Royal 2317 
Halesowen 1325 


Mansion House 8383 
Holborn 3691-3 


Central 2885 
East 1792 


Prospect 3791 
Edinburgh 23117-8 


Preston 4045-6 
Victoria 5511 
Scotstoun 2201 
Trafford Park 2431 
Streetly 7311 


Ilford 0166 


Stroud 236-7 
Victoria 1071 
Coventry 8781 


Manchester East 0681 


Peterborough 3201 
Congleton | 14 
Chelmsford 3406 


Stepney ‘Green 3434 
Flaxman 1456 


Stoke-on-Trent 2100 


Peterborough 320! 
Holborn 1075 
Congleton 114 


Castleton (Rochdale) 
5867-9 * 


Stepney Green 3434 


Stroud 236-7 
Manchester East 0681 


Stoke-on-Trent 2100 


Kidderminster 117 


Stroud 236-7 
Midland 3795-6 


Royal 2060 


Blackfriars 4844 
Leicester 21283 


St. Helens 3206 


Park 5517 
Heckmondwike 514-5 
Wolston 22-3 


Museum 1882 & 0504 
Larkswood 2345 








Continued on page 4 
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Manufacturers of Mouldings—continued. 


cow. E. K., we Ekco Works, Southend-on-Sea, Essex 
RAYONNE, L , St. Bernard Werte bench Kent 

CROMWELLS. tro. Dudley Port, Staffs 

CRYSTALATE MANUFACTURING CO., LTD., 60-2, City 


Road, Lond Cul 

DE LA RUE, THOS. "x CO., LTD.. ’ ‘Telenduron Works, 90, 
Shernhall Street, Walthamstow, London, E.! 

EBONESTOS INDUSTRIES, LTD., Excelsior Works, * Rollins 
Street, Canterbury Road, London, S.E.15 

ELLIOTT, €E., LTD., Victoria Works, Summer 
Birmingham - 

EVANS, F. W., LTO., Long Acre, Birmin sham, 7 

FORBES PLASTIC MOULDINGS, LTD., Bridge Works, 
Stamford Bridge, York 

FRASER & GLASS, LTD., Assembly “Works. Woodside Lane, 
Finchley. London, 12 

G.M.C. MOULDINGS, LTD., 240 2; York Road, “London, N.7 

tagae MOULDINGS LTD., 109, Great Hampton Row, 


INJECTION. SMOULDERS, LTD., " Greycoat Street, “West- 
minster, London, S. 
pinay 8” od yey Leopold Road, Angel Road, Edmonton, 


Lond 

KENT MOULDINGS, Cray Work, Sidcup, Kent 

LANARKITE, LTD., ‘Newarthill, Motherwell 

LONDON MOULDERS, oe India Works, Exhibition 
Grounds, Wembley, Mid 

LORIVAL ‘MANUFACTURING Co. (1921) LTD., Norwood 
Works, Southall, Middx. 

LUKELY big tear & MOULDING co., ‘LTD., ’ Caris- 
broo oad, Newport, !.0.W. 

Mica MANUFACTURIN co., LTD., Volta Works, Bromley, 


MOULDED PRODUCTS, 
Birmin 

N. B. MOULDINGS, LTD., Tremlete Grove Works, junction 

gate, London, N 19 

PARKER, ER, WINDER * ACHURCH, LTD., 551, Broad Street, 
Birmingh . 

PHIPPS SIGNS, Clif Works, St. James’ Street, Nottingham 

PREST WARE, LTD., Morden ener Estate, Morden Road, 
Merton, London, S.W.19 

PUNFIELD & BARSTOW, LTD., Basil Works, Westmoreland 

oad, London, N.W.9.. 
RANTON & CO., LTD.. Claremont Road, London, NW 
ROANOID, LTD., 95, Bothwell St., Glasgow, C.2, Scotland 
eae RAZOR LTD., 255, Cricklewood Broadway, London, 


scormist MOULDING co., ‘LTbD., 33, West Savile Terrace, 

‘dinburgh - vA A 9d *" be m8 

—r THERMOPLASTIC PRODUCTS, LTD.,Singer Works, 
ranquil Vale, Blackheath, S. 

STREETLY MANUFACTURING co., LTD., Streetly, ‘Sutton 


idfield, Nr. Birmingham . 
abit LTD., 99, Minerva Road, Chase Estate, London, 


“UNITED © GLASS’ BOTTLE MANUFACTURERS LTD., 40/43, 
Norfolk Street, London, W.C.2 
UNIVERSAL METAL PRODUCTS, LTD., Langley Road, 


Pendleton, Salford, 6 
“LD.  Weldham Road, 


Lane, 


LTD., “Chester Road, Tyburn, 


VISCOSE DEVELOPMENT CO., 
Bromley, Kent .. 


RUBBER 
DUNLOP RUBBER CO., LTD., St. James’s St., London S.W.1 
10cO bape ge se heen ga LTD., Netherton, 
orks, Anniesland, Glasgo' 
NORTH Bh BRITISH oan O., LTD.. 200, Tottenham 
Roa 
POPPE ROBBER & LPYRE. CO., Sherland Road, Twickenham 
ST. HELENS RUBBER CO., LTD., Slough, Bucks 


MILLS—BALL AND EDGE RUNNER 


BAKER PERKINS, LTD., Westwood Works, Peterborough .. 

COHEN, GEORGE, SONS & CO., LTD., 600 Commercial 
Road, London, E.14_ .. ie a as is ove 

STEELE & COWLISHAW, Cooper St., Hanley, Stoke-on-Trent 

MOULDING POWDERS 
BAKELITE, LTD., 68, Victoria Street, Westminster, S.W.1 . 
es arent co., LTD., Popes Lane, Oldbury, 
‘orceste’ 

BIRKBYS, LTD., Woodfield Mills, Liversedge, Yorks. . 

BRITISH CELANESE, LTD., Celanese House, 
Bret London, W.! .. wR iw oF 

BRITISH XYLONITE CO., LTD., Hale End, London, E.4 

pores grt ie ¥ ill ay ‘Stroud, Glos 

FERG poses N, SON , Lea Park Works, ‘Prince 

onl ‘Abbey. London, S.W.19 
HUGHES aa a & CO., LTD., Abbey House, Baker Street, 


N.W.1. 
nee CHEMICAL INDUSTRIES, LTD., 
cal House, Millban 
INDURITE MOULDING | POWDERS, LTD., Progress ‘Works, 
taker Age 7 Radcliffe, Lancs 
MAY & BAKER |: ., Rhodoid Department, 42/ 3, St. Paul’s 
Churchyard 4 
MOULDRITE, LTD., Nobel House, Buckingham Gate, $.W.i 
PERMASTIC LT! D., Woodham Works, New Haw, Weybridge, 


ROCKHARD RESINS, LTD., ‘Browell’s Lane, Feltham, | Middx. 
UHLHORN BROS., 53b, City Road, E.C.1 
PLASTICS ON PLYWooD 


NORCROSS PANEL “elon co., — 
Street, London, N.! .. 


POLISHING MATERIALS” 


Hanover 


Imperial Chem- 


17, Albion 





Telephone Nos. 
Southend 49491 
Bexleyheath 1069 
Tipton 1763 
Clerkenwell 2633 
Walthamstow 2900 
New Cross 1913 


Aston Cross 1156-8 
East 1344 


Stamford Bridge 54 


Hillside 2224-5 
North 2992-4 


Northern 2641 
Victoria 4720 
Tottenham 1491 
Sidcup 1195 
Motherwell 509 
Wembley 5187-8 
Southall 1014 
Newport 214 
Ravensbourne 2829 
Erdington 2201 
Archway 2678 


Midland 5001-7 
Nottingham 2127 


Liberty 3421 
Wordsworth 2456 
Gladstone 6341 
Central 4910 
Gladstone 1042 
Edinburgh 41986 
Lee Green 4411-2 
Streetly 7311 
Willesden 7777 
Temple Bar 6680-9 
Pendleton 2172 
Ravensbourne’ 2641 


Whitehall 6700 
Scotstoun 2201 
Museum 5460 
Popesgrove 2271 
Slough 333 
Peterborough 3201 
Stepney Green 3434 
Stoke-on-Trent 2100 
Victoria 5511 


Broadwell 1481 
Heckmondwike 514-5 


Mayfair 8000 
Larkswood 2345 
Stroud 510-1 
Mitcham 2283-6 
Welbeck 2332-6 
Victoria 4444 
Radcliffe 2024 


City 6555 
Victoria 8432 


683 


B t 
Peithern 2658 
Clerkenwell 2458 


Terminus 6864 


PREFORMERS OF SYNTHETIC RESINS 
HUGHES, C. & CO., LTD., Diadem Works, Tenby Street 
North, Birmingham rye nm ys 
THOMPSON & CAPPER WHOLESALE, LTD., Manesty 
Buildings, 6a, College Lane, Liverpool, ope we ‘ie 
PRESSES AND PUMPS 
BAKER PERKINS, LTD., Westwood Works, Peterborough . 
BERRY, [baal & co., LTD., Croydon Works, Hunslet’ 
BRADLEY & TU RTON, LTD., ‘Caldwell Works, Kidderminster 
BRIDGE, Sy & CO., LTD., Castleton Ironworks Castle- 
ton Rochdale hs ee ie 
COHEN, GEORGE, SONS & CO., LTD., ” 600, Commercial 
Road, ; London, E.14 
ee - & si LTD., ”Lightpill Iron Works, Stroud, 
lou bk ep 
DAVY BROS., LTD. Park Iron Works, Sheffield P be 
FINNEY, GEORGE & CO., Berkley Street, Birmingham, aoe 
FRASER, ANDREW, Bluefries eae 122, Minories, E.C.3 . 
HYDRAULIC ENGINEERING C O., LTD., Charles St., Chester 
estes E. H. owe TOOLS), LTD., The Hyde, ‘Hendon, 
SHAW, FRANCIS & CO., LTD., Corbett Street, Manchester 
SHAW, JOHN & SONS (SALFORD), LTD., ne 
Street Works, Salford 3, Manchester if 
SOLVENTS AND SOFTENERS 
BARTER TRADING CORP. LTD., 14, Waterloo Place, 
London, S.W.1! .. ‘i “5 as K a ad 
pene = Rg vn & — ee Coronation House, 4, 
res Avenue, Lond 
BRITISH IN roky 1a SOLVENTS 1 LTD., 50, Charing ‘Cross, 
ond 
oneer. R. Ww 7 co. 2LTD., Thames House, Queen Sereet 
Place, London, E.C.4 ms 
HOWARDS & SONS, LTD., "iford, Nr. London x’ 
segue es ot pete LTD., Victoria Station House, 
scott’ BADER RCO. ‘LTD., 109, “Kingsway, London, W.c.2 
STEEL, J. M. & CO., LTD., “Kern House,” 36- =, ae 
London, W. é: . 


EL 
FIRTH, THOS. & JOHN BROWN, LTD., Norfolk ~ 


Sheffield 
FOX, SAMUEL & CO., LTD., Stocksbridge, Nr. Sheffield - 
JESSOP, WILLIAM & SONS, LTD., Brightside Wks., Sheffield 
KAYSER, — & CO., LTD., Carlisle Steel Works, 


MACREADY'S METAL CO., LTD., Usaspead Stores, ¥ 
Baron Street, Pon Sonos, oa 


EEL Ds 
ARNOTT bP HARRISON (1325), “iD, 22, Hythe Road, 


Will n, Lond Ww. 
sien INDUSTRIAL "pLastics, LTD., 
li Street, Londen, 
C.V.A, Ai S, MOULD’ STOOLS, LTD., Portland Road, Hove 
DORMER & WADSWORTH LTD., Morris House, 60-66, 
Rochester Row, Westminster, "S.W.1 
FOX & OFFORD, LTD., 181-187, Alma Street, ‘Aston, 
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THE FUTURE 
OF AIRCRAFT CONSTRUCTION 


N June 26 at Hendon Aerodrome half a million 

watchers saw what must have been the greatest 
thrill of their lives—300 war planes tearing through the 
skies in seemingly unending procession. It was the 
greatest gathering of flying machines ever seen in these 
islands. 

It meant many things to many people; circus, war 
and peace, visions of Empire and visions of trade, 
speedy travel, conquest of the elements, exploration and 
scientific glory. 





is that of airscrew manufacture, for it makes not only 
mass production a real possibility, but also brings nearer 
the attainment of a more perfect variable-pitch 
propeller. 

To-day we have the beginnings of a real co-operation 
between aircraft manufacturers and the plastics produc- 
ing industry. It is one of the most hopeful of signs 
for two industries whose potentialities seem so limitless. 
It will be by such research work that the real possibili- 
ties of resins and other plastics will be discovered, that 


n Whatever the thoughts, one thing is now certain; new combinations with other constructional materials 
the aeroplane has become an integral part of our very will be guided into their proper channels. As we see, 
S. existence. And if such rapid progress has been made wood impregnated with certain synthetic resins may 
: in a mere 20 or 30 years, what shall we see in yet give results better than either used alone. We may also 
IS another 20? Just as we have mass-production methods learn a good deal from the work carried out in other 
in motorcar manufacture, so shall we have them applied industries, for we have recently encountered an instance 
d to aeroplanes. They are essential for peace as well of the benefit of uniting rubber and plastics. In search 
as for war. of an “ everlasting’ book-cover a well-known company 
at Of what materials shall the future air fleets be built? has produced a combination of rubber and laminated 
le For the time being we can use nothing but metal for Bakelite, a union which surpasses by far magnesium 
most of the engine. Otherwise plastics have already alloy in strength, and pigskin in wearing power. 
begun to play their part, for lightness and strength are 
the criteria in such constructional matters; they will 
play their part in increasing proportion as we know : 
=D more of their characteristics, as we can improve them Quality Goods v. Cheap Goods 
ET and as we can fashion them with greater knowledge. AST month we gave the raison d’étre for this 
What is just as important, plastics lend themselves to journal; it will be seen that Plastics creates a new 
such ease of mass production as can never be attained departure in this industry and acts as a liaison between 
nes) with metals. hie manufacturers and the outside industries, wholesalers 
910 On another page in this issue Mr. Thurstan James, and retailers, the stores and the general public. 


of The Aeroplane, gives us an insight of the problems 
that face the introduction of plastics into aeronautics, 
and how far they have already entered into the con- 
struction of many types of machines. Electrical and 
other instruments of plastics have, of course, long been 
used and so no longer arouses great surprise. The 
transparency and toughness of some resins and cellulose 
compounds and the ease with which they may be 
worked has now improved visibility enormously, and 
examples of such applications given in this issue show 
their importance. The crowning achievement, perhaps, 


It behoves us, therefore, at this early stage to discuss 
a subject as old as trade itself and as new as the newest 
industry—quality goods v. cheap goods. The problem 
is one which has been more derided than most, in 
which more lip-service has been paid than any other. 

Let there be no mistake about the kind of cheap 
materials we have in mind, for low-cost goods may 
sometimes be quality goods. It is also a truth that, 
by the introduction of plastics, cheaper goods are very 
often possible with an increase in quality. What we 
are striving against is the tendency to make cheaper, 








Plastics 


and still more cheaper goods, at the expense of quality. 

With those industries which are termed technical, 
for example, the aircraft, motor, chemical and electri- 
cal industries, whose incoming raw materials and 
outgoing finished goods are strictly controlled by 
scientific departments, there is little to criticize. On 
the whole, in these industries it must be quality first 
and all the time, although here and there a foolish 
buyer may for some reason of his own disregard the 
words of the wise and plump for the lowest estimate 
with no other consideration. However, there are the 
specifications laid down, and it is ‘‘up’’ to the buyer 
to abide by them. If not, then it is ‘“‘up’’ to his 
superior to get a new buyer. 

With industries that are not so controlled the whole 
matter at once becomes extremely difficult. Take, for 
example, the average large stores. Here the buyer 
has no scientific means of control, there are no written 
specifications, nor is such control possible. His years 
of experience tell him extremely well and often more 
efficiently than scientific means the quality of the goods 
offered. How far quality comes first is a moot question, 
but we can at least be thankful that the movement 
for ‘“‘straight dealing’’ is being appreciated by the 
public and that such firms do consider quality first. 

Now enter plastics into the big store in a hundred 
and one different forms. How is the buyer to know 
what quality means when presented with a new 
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material? It is, indeed, a difficult task and not a very 
enviable one, and we may all have to hoe a hard 
row before complete understanding is reached. In 
actual practice, it means doing business only with 
reputable firms who guarantee their goods; in fact, it 
means frank collaboration between buyer and seller. 

This subject arose as the result of a recent interview 
with a buyer of a large store; the goods in question 
were knives and forks with handles of coloured plastic 
material. A customer had placed them in hot water 
and the colour had ‘‘run.’’ They were returned to 
the stores and the inevitable interview between buyer 
and manufacturer was in consequence somewhat 
heated. 

In this instance the sin is unforgivable, and to most 
manufacturers and control chemists almost incompre- 
hensible, for the chemical industry has at its disposal 
dyestuffs and colours which are absolutely unaffected 
by hot water, soap and other alkalis, also sunlight. 
On the other hand, many colours are required that are 
soluble in water. The only excuse is that by some 
strange error a water-soluble dye was used. But then, 
again, the finished goods should have been tested in 
hot water before dispatch. We appeal to manufac- 
turers to study their system of control. We appeal 
to buyers to collaborate with them. Great Britain has 
for centuries been the home of quality goods. Let us 
keep it so. 








FROM THE FOUR CORNERS 


Cellulose Plastics in Manchuria 


Dried stems, as well as the husk of soya beans, will 
be used for making pulp for rayon yarn and thermo- 
plastic materials in Manchuria. This is the result of 
recent work carried out by the South Manchuria Rail- 
way Central Laboratory and the Tokio Iudustrial 
Laboratory. The railway company in connection with 
the Mitsui Bussan Kaisha has decided to establish a pulp 
manufacturing company using this material exclusively. 
The new company is capitalized at 12,000,000 yen. 


Expansion of Plastics Industry in Argentina 


According to a recent report issued by the Commerce 
Department’s Chemical Division, Argentina has 
developed its chemical industry to such an extent that 
the country is, or soon will be, almost entirely inde- 
pendent of foreign sources of supply for such finished 
goods as paints, lacquers, plastic materials, printing 
inks, alcohols, acids, disinfectants, soaps, matches, etc. 


Experiments with Rubber-Asphalt Road Surface 


Large-scale tests of road-surfacing methods and 
materials are now being carried out by the authorities. 
A stretch of road made of a mixture of rubber and 
asphalt is now undergoing test at Poole, Dorset. 


Bluebirds and Ping-pong Balls 

A new hydroplane, the Bluebird, has been launched 
at Loch Lomond. Sir Malcolm Campbell is to pilot 
it to attack the world’s water-speed record. Thirty-six 
thousand ping-pong balls made from nitro-cellulose 
plastic are fitted into the bows of the boat to give it 
buoyancy. 


Plastics for Pipes 


Resinoids of phenol formaldehyde and asbestos are 
now being moulded into corrosion-resisting pipes and 
fittings by Haveg Corp., U.S.A. The plastic pipes 
have internal diameters from 2 ins. to 12 ins. for liquids 
under pressure. 


Rubber for Railroad Tank Cars 


Rubber is now vulcanized to the interior of a steel 
tank car shell to permit successful transportation of 
formaldehyde phosphoric acid or hydrochloric acid. 
Some of the latest multiple-unit cars in use in America 
make use of resin, lacquer and glass. 


New Cellulose Plant in Yugoslavia 


An important group of German financiers announces 
their intention to build a cellulose works in Yugoslavia 
with a large output. In view of the fact that the State 
Cellulose Factory at Drvar has just been reopened, it 
is highly probable that the private scheme will be 
indefinitely postponed. 


Shock-resistant Plastics 


A phenolic moulding compound with five times greater 
impact strength than standard moulding materials has 
been announced by General Plastics, Inc., N.Y., 
U.S.A., known as Durez 1590. The material has an 
impact strength of 0.7 (A.S.T.M.), and should find 
many important applications where greater resistance to 
shock is desired. It moulds and preforms easily, has 
a relatively low bulk factor, and in moulded form has 
a somewhat rippled surface, which can be minimized 
by ribbing or engraving in the mould. 
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Reflections on Mirrors 


F all the arts of the jeweller those of enamelling and 

of engine-turning silver and gold are amongst the 
most fascinating. The production of a multi-coloured 
glass-like material inlaid in cunning twists and turns of 
metal as typified by cloisonné ware in the one, and the 
cutting of gold and silver to produce a surface covered 
with fine hair-like lines in beautiful designs in the other, 
are always sources of wonder to everybody who gazes 
with envy at the arrays of ladies’ hairbrushes, mirrors 
and combs in the jewellers’ shop windows. 

Efforts have long been made with varying success to 
provide such effects by different means with the view to 
lowering the high cost of such luxuries. For, it is 
argued, and few will deny it, it is a desirable thing to 
spread the cult of beauty to a wider sphere. Those who 
want and can afford real enamel and real engine-turned 
gold and silver will always buy them, yet the imitation 
we discuss here is worthy of considerable merit. Not 
only because a new plastic art may be said to be 
created, but also because it may be said to be an im- 
provement—unlike real enamel the new surface is 
almost unbreakable and shows remarkable wearing pro- 
perties. Further, there is obtained a double effect, that 
of ‘‘enamel’’ on “‘ engine-turning.”’ 

It has been found that sheet cellulose acetate can take 


very fine and accurate impressions from engraved . 


plates. The photograph shown above gives some 
typical examples of what can be done. Here are seen 
three impressions in different sizes. 





The process has been developed in this country by 
British Nameloid, Ltd., who began operations about a 
year ago with considerable success. 

A transparent sheet of cellulose acetate is taken and, 
under the influence of heat, is impressed with the re- 
quired design on one side by means of an engraved 
plate, so that while one side becomes “‘ engine-turned,’’ 
the reverse side, that which becomes the top or exposed 
side of the sheet, remains as smooth as glass. In order 
to get a metallic effect the engraved side is sprayed with 
silver or gold colours. When viewed from the other 
side the result is one of great beauty. Since a wide 
variety of coloured transparent sheet is available, effects 
can be produced which are not obtainable with glass. 

Such sheets then can be cut into any desirable shape 
and fitted into the backs of brushes and mirrors. 

The brush and mirror in the top left photograph were 
kindly loaned to us by Messrs. Maurice Jellinek, Ltd., of 
Farringdon Street, London, who were among the first to 
encourage the production of such plastics. 





Ce a i wt ee 





Plastics 


PLASTICS 
IN AIRCRAFT 


CONSTRUCTION 


by Thurstan James* 


Technical Editor, ‘The Aeroplane” 


LASTIC materials have long attracted the attention 

of the aircraft engineer as possible improved substi- 
tutes for the metal alloys or timber to the use of 
which he has hitherto been limited. A British-built 
aeroplane exhibited at the Aero Show in* London of 
1919 had panels of Bakelite or similar material. About 
the same time another British designer had successfully 
experimented with the use of Bakelite sheeting as cover- 
ing for the leading edges of his wings, which in those 
days were those of biplanes and consequently thinner 
than the thick monoplane wings conspicuous to-day. 

Unfortunately for the plastics industry, the purveyors 
of plywood were the more enterprising. Certain snags 
in the application of plywood were overcome and these 
promising attempts to introduce synthetic materials into 
aircraft construction were for a time forgotten. 

Some years afterwards, plastic materials made their 
appearance in the United States of America in the form 
of blades for airscrews. This material, known as 
Micarta, was developed, I believe, by the Western Elec- 
tric Company. It consisted of Bakelite-impregnated 
fabric moulded under pressure and steam heat. Such 
blades worked well and .were used by Sir Charles 
Kingsford Smith on one of his big flights. 


Plastic Airscrews 


Adoption of such material was made possible in 
America by the use of a metal hub into which two sym- 
metrical blades could be clamped. In this country air- 
screw hubs of this type have only tardily made their 
appearance in spite of the advantage that the blades 
can be set to any desired pitch. For many years 
designers in this country have been content with the 
laminated wooden screw, the hub of which is formed 
integrally with the blades. : 

Nevertheless, these plastic blades, chiefly on account 
of weight, were replaced in the United States by blades 
of aluminium alloy. In this country to-day we are 
using the latter material, magnesium alloys, and, after 
having tried for years to make blades of hollow steel, 
are experimenting with blades of compressed Bakelite- 
impregnated wood and Bakelite-impregnated fabric. 

Meanwhile, in the United States, apart from the 
expected use of Bakelite mouldings for instrument cases 
and Bakelite panels for electrical gear, a new applica- 
tion has been successfully made. Bakelite-impregnated 
fabric materials had been used to make the assorted 
pulleys which carry the control wires of various systems 
through the inside of the aeroplane. Such pulleys, at 
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first viewed with distrust here, are now also being used 
in increasing numbers. 

The aircraft industries of all the countries of the world 
have naturally always made use of transparent plastic 
materials for various obvious applications, such as wind- 
screens and windows. 


Natural Developments 


Left to a natural growth, the application of plastic 
materials to aircraft construction would probably follow 
the line evident in the foregoing brief historical survey. 
This would be because the chief characteristic respon- 
sible for the amazing growth of the plastic industry in 
the last few years is the mouldability of the plastic 
materials. They can all be moulded very rapidly into 
complicated shapes with extreme accuracy. Thus the 
moulding section of the plastics industry, which, 
naturally, does most of the contacting with the outside 
world, is, therefore, only interested in demand for large 
numbers of the same thing. Consequently, if left to 
natural development, the application of these plastic 
materials would, generally speaking, be only to those 
components which could be standardized throughout a 
wide range of aircraft design. For instance, the 
majority of aircraft instruments are housed in cases of 
synthetic material. 

But, unlike any other industry, the aircraft industry 
in this and every other country is based on and backed 
by an enormous amount of Government-provided 


‘research. There is thus a certain inherent readiness to 


investigate and even to try out materials not of imme- 
diate commercial advantage. 

The position to-day is that after the war 1914-18. the 
British Government, remembering the difficulty of get- 
ting adequate supplies of spruce for spars and so on, 
decided that it would have no more wooden aeroplanes, 
and would encourage the development of steel and 
aluminium-alloy structures. But the recent expansion 
of the Royal Air Force engendered by political 
instability in Europe has shown that the rate of produc- 
tion is still limited by the rate at which raw material can 
be made available, particularly the light alloys in the 
forged and rolled state. Aircraft factories have there- 
fore had to wait on the rolling mill and the forge. 
Hence there is much interest in noting that the first fast 
multi-motored aeroplane ordered for the Royal Air 





* Next month’s issue of “ Plastics ” will contain an article by Mr. A. P. Chalkley, 
Editor of ‘The Motor Ship,” another Temple Press journal. 
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orce under the Expansion Scheme had a wooden wing 
ad welded tubular-steel fuselage. Also the official 
olicy has now been changed so far as the construction 
of training machines is concerned. These are. being 
ordered in wood. 

On the purely commercial side of the industry, that 
is the supply of passenger and freight-carriers for civil 
purposes, wooden construction has held its own. The 
big machines for Imperial Airways have been, and are 
being, built of metal, but three leading commercial sup- 
pliers are building entirely of wood. Therefore special 
interest attaches to what one of the most famous of 
them, Captain Geoffrey de Havilland, said during his 


Boulton and Paul gun-turret 
with transparent plastic 
window sheeting. This pro- 
vides an excellent all-round 
view for the gunner and is 
non-splinterable. 











Plastics 


lecture before the Royal Aeronautical Society in April, 
1935. He said: ‘‘ Few will doubt, however, that metal 
or possibly synthetic material will eventually be used 
universally, because it is in this direction we must look 
for lighter construction.”’ 

Now those remarks serve for a text on the particular 
aspect of the subject in which we are particularly 
interested. The normal development of the application 
of plastic materials to be used in aircraft can be safely 
left to the moulding section of the plastics industry. 
Such development is only a question of normal sales 
policy and will follow from intelligent contact of the 
conventional kind. The aspect which requires special 












A new type of wind- 
screen for the Whitney 
Straight machine. It is of 
Perspex, and represents 
an excellent example of 
modern moulding. 
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Instrument frames, pulleys and other parts of laminated and moulded resins. 


treatment is the development of synthetic materials for 
structural applications. 

One can hardly expect the moulders to be specially 
interested in this development. No immediate sales are 
likely. Moreover, each type of aeroplane is so different 
from the next that the demand for parts is hardly likely 
to be on a scale to interest them. Perhaps the greatest 
deterrent is the moulder’s and his sales representative’s 
ignorance about the complicated internal structure of the 
aeroplane. 

The suppliers of the raw plastic material, moulding 
powders and the like are, to some extent, in the same 
position. But there is considerably more obvious incen- 
tive for them, in that successful development of synthetic 
plastic materials for structural purposes would enor- 
mously stimulate demand. Indeed, very valuable 
development work is being done by the more far- 
sighted of such firms. 


What the Aircraft Engineer Wants 


Perhaps a brief consideration would be useful here of 
what the aircraft engineer is up against and of the 
characteristics he requires in his structural materials. 
Obviously the most important part of the aeroplane is 
its wing. As most people are aware in this air-conscious 
age, such wings are generally monoplanes. Wings 
have to be strong enough to carry not merely the weight 
of the machine; they have to be designed to carry ten 
or twelve times its weight because of the stresses which 
can be engendered in such a structure by sudden 
changes of direction at high speed. Moreover, the 
wing, which is comparatively thin for its width or chord, 
and for its length or span, not only has to be stiff enough 
not to deflect unduly, but to resist large movements of 
the air loads from near the leading edge to near the 
trailing edge, which consequently tend to twist the wing 
in either direction. Finally, when strong enough to 
fulfil all these requirements, the wing of a very fast 
(350-400 m.p.h.) fighter must not weigh more than 
3 Ib. per sq. ft. of projected plan area. Wings of com- 
mercial aeroplanes weigh even less, as they do not have 
to be stressed to such high requirements. 

In early days, these exacting requirements were met 
with an internal structure of two spars or beams gener- 
ally arranged in parallel, braced together with struts and 
wires inside the wing and between the spars. Over 
these ribs, shaped to give the form of the wing, was a 
covering of fabric. This form of construction, de- 


veloped by years of experience, has been stretched by . 


some designers to meet the modern requirements of a 
monoplane wing. Others have tackled the problem 
from a more fundamental aspect. On the basis that a 
shell is the most efficient structure because the struc- 
tural material is farthest from the neutral axis where it 
is most useful, aircraft designers have developed the 
metal-clad or plywood-covered stressed-skin wings now 
everywhere in evidence. 

One aircraft designer has produced figures to show 
that existing plastic materials can be used for the two- 
spar construction. Another, writing in The Aeroplane, 
has shown that a stressed-skin wing could be built of 
modern plastic materials. 


Two Schools of Thought 


Thus there tend to be two schools of thought about 
the best way of making use of the unlimited supply in 
this country of plastic materials with their advantages 
of synthesized desirable characteristics. One is look- 
ing for plastic materials which can be substituted for 
wood and metal in existing structures, and, naturally, 
the two-sparred structure is the most attractive here. 
The other, with more remotely focused vision, looks at 
the stressed-skin wing and says, ‘“ Why can’t we mould 
such wings in halves complete and join them in some 
simple way together to form the double-surfaced 
wing? ’’ We sympathize with the second and suspect 
that such developments are“likely and probably neces- 
sary to the commercial production. of the cheap aero- 
plane for the masses. ; : 

Meanwhile much work. has been d towards the 
first and simpler development. Wood and metals, such 
as Duralumin and steel, as generally used in aircraft 
construction, have tensile strengths respectively (spruce, 
Duralumin, steel) of 4.5, 25, 90 tons per sq. in. Their 
respective densities (as specific gravities) are .45, 2.85, 
7.92. Relative stiffnesses in terms of Young’s Modulus 
are 1.5, 10.5 and 30, times 10°. 

But what interests the aircraft engineer is not strength 
alone, nor even the ratio of strength-to-weight. The 
lighter the material the thicker it can be used. This is 
very important in light aircraft structures. Very high- 
tensile steels are available, but if such materials are to 
be stressed to economic limits they have to be used in 
such thin scantlings that secondary local stiffening is 
necessary to prevent local failure through buckling. The 
same frequently applies to the use of Duralumin; the 
thickness or permissible thinness is not limited by con- 
siderations of structural strength alone, but by such 
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umediately practical necessities such as handling. 
‘hus a material of low density of which the strength- 
weight ratio is as good as those of the three materials 
we have discussed above might be preferable on the 
practical grounds. It could be used in much thicker 
scantlings, would be easier to work, easier to apply, 
easier to handle when completed and better to look at in 
the finished job. 

A practical illustration of the desirability of such 
materials is provided by the method of construction of 
the new De Havilland transatlantic air liner. The 
fuselage of this is moulded in one piece. The walls 
consist of two stress-carrying layers of plywood with a 
thick layer of very light Balsawood sandwiched between 
them to prevent them buckling. 

If we look back to the figures above we shall see that 
a material with a strength-to-weight* ratio of 8.8 would 
be good enough for the job, if it is stiff enough. Until 
recently plastic materials have suffered from a lack of 
adequate stiffness, though ingenious arguments have 
been advanced that such might not be a disadvantage. 

However, at the Royal Aeronautical Society’s garden 
party on May 9, samples of Gordon Aerolite were ex- 
hibited which have a Young’s Modulus of 5.93 x 10® 
and are thus stiffer than spruce. A spar of this 
material is to be built and officially tested. There seems 
every likelihood that before long we shall see a com- 
plete aeroplane built of this material. 





*Tensile strength divided by specific gravity. 
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Reports from Germany refer to a sailplane or glider 
built of plastic materials. In spite of letters to its de- 
signer and other authorities, we have so far been unable 
to obtain any details of its construction. 

Some time ago we heard of an aeroplane built in the 
United States of strips of wood, painted with plastic 
material, and then moulded under heat and pressure to 
the desired shape. 

In this country there is a firm with a new expanded 
rubber product of low density which only requires the 
application of heat in the moulding process. Large 
moulds of such materials as concrete can thus be used. 
So far no figures regarding the strength characteristics 
of the material have been available, but its sponsors 
believe that wings could be moulded from it. 

Allied in implication, though not of interest to the 
aircraft constructor, is the suggested use of plastic 
materials for the envelopes of incendiary and gas-filled 
bombs. 

There is thus no doubt at all that plastics can contri- 
bute very materially to the progress of aircraft design. 
What is far more important is that the British plastics 
industry can be of use to the British aircraft industry. 
If the two in close co-operation can develop the widest 
possible use of these amazing new plastic materials, the 
country will be assured in time of national emergency of 
unlimited stores of raw material for structural and 
secondary uses. Moreover, they will be obtainable 
within these islands. 


GIPSY Vi BAKELITE AIRSCREW. 


This is the particular airscrew which 
on bench, and flight tests, has 
satisfactorily carried out about 30 
hours’ running. It has recently 
. been fitted with a new type of 
protective leading edge developed 
by the B.T.H. Company. The 
abrasive resistance of the special 
material employed in covering the 
leading edge of the blades has been 
found from extensive tests to be 
second only to pure rubber and 
much better than any metal or 
other protective finish tested so far. 


GIPSY XII BAKELITE AIRSCREW. 


This is a three-bladed airscrew con- 
structed from special grade Bakelite 
material giving high strength-weight 
ratio and high hysteresis damping 
characteristics. The blades weigh 
26 |b. each, although lighter ones 
have been tried at 214 Ib.* Satis- 
factory engine tests have been 
carried out with these blades fitted 
into a standard Gipsy XII De Havilland 
4000-type airscrew centre and the 
pitch change, etc., is satisfactory. 
A range of blade-setting angles has 
been run from 5° to 20° on engine 
bench tests at Hatfield and spinning 
tests have been satisfactorily com- 
pleted at R.A.E., Farnborough. 


* For comparison the duralumin 
blade for a two-way airscrew of 
the same power a weighs 43 Ib. 
or 86 Ib. for two blades against 
78 ib. or 644 Ib. for three of the 
synthetic-type blades. 


Note: The construction of this type 
of airscrew has been carried out by 
close co-operation between the 
De Havilland Aircraft Co., Ltd., and 
Bakelite, Ltd. 
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Letters From Our Readers 


Dear Sir,—I have received the copy of your first issue 
which you were good enough to send me and I have 
read it with great interest. 

I think this journal gives its readers a very good 
idea of the many different ways in which plastics are 
being used at the present time, and it should prove of 
immense value to this comparatively new industry. 

G. R. CLARKE, 
President, The Association of 
British Chambers of Commerce. 


Dear Sir,—Many thanks for the copy of the first 
issue of Plastics. May I congratulate you upon its 
appearance? 

It must have fulfilled all your expectations and should 
certainly set a new standard for publications in this 
field. I am reading it with much interest. 

HAROLD MAYER, 
For Courtaulds, Ltd. 


Dear Sir—Thank you for your letter of June 14 
giving particulars of the various articles featured in your 
first issue, and the names and addresses of the manu- 
facturers, to whom I am writing through one of my 
subsidiary companies. 

I have never previously seen-a publication with as 
many interesting features as the first issue of Plastics. 

G. J. A. Howartu, 
“Fahco ” Specialities. 


Dear Sir,—We acknowledge with thanks your letter 
of June 7 enclosing a copy of the new magazine, 
Plastics, which we are very interested to see. 

We feel sure that this should find a good public since 
it is of general as well as specialized interest and is 
most attractively compiled. 

C. HASLETT, 


Editor, The Electrical Age. 


Sir—Thank you very much for the copy of the first 
Piastics, which promises to be a very live production, 
and I should think with a field virtually to yourselves 
you should do exceedingly well. 

ROGER SMITHELLS, 
Editor, Decoration. 


Dear Sir,—I send you my good wishes for the success 
of Plastics and my congratulations on your enterprise 
in starting this new journal. 

H. GORDON SELFRIDGE. 


Sir,—I feel I would like to write you a line to con- 
gratulate you on the first number of Plastics. It is 
really first class and if you can keep up this standard the 
success of the journal is assured. 

I have just ordered 10 copies for circulation to my 
committee in India (the Indian Lac Cess Committee). 

A. J. GIBson. 


Dear Sir,—I wish to take this opportunity of con- 
gratulating the publishers of Plastics upon an excellent 
and long-awaited journal. 

Being connected with the aircraft industry I have 
particular interest in the introduction of a paper “ deal- 
ing with the manufacture, uses and potentialities of 
plastic materials.” 

I wish Plastics all the very best success which I am 
sure it will have, judging by the first number. 

DonaLD DIAMOND. 


Sir—As a pioneer in the investigation, use and 
manufacture of plastics, I can appreciate your ambitious 
effort to provide this “in statu pupillari” industry 
with required stimulation to promote its growth, and 
expand its varied interests by linking and helping to 
consolidate its so-many valuable potentialities of 
increasing uses and prospective users. 

The future of your journal, by assisting the develop- 
ment and expansion of the industry, and in providing 
a concurrence of interests between manufacturers, 
buyers and consumers will be assured of success—and 
an allied competitive spirit can only increase the 
profitable participation of all concerned. 

A. V. KELLER. 


Sir,—I looked forward to seeing the first issue of 
Plastics and, having had an opportunity to read it, I 
want to tell you that I think the editorial is most 
interesting. 

The subject is one in which I have taken a little 
interest from time to time, so I do know something 
about it, but the way you have handled this prompts me 
to offer my heartiest congratulations and good wishes 
for the success of Plastics. 

J. STANLEY HUNTER. 


Sir,—This is the first opportunity I have had in con- 
gratulating you on the first issue of Plastics, which I 


_ think is just what is required to present the require- 


ments of the commercial side of the industry, in that 
the consumers as well as the producers are all 
represented. ; 
The above is not probably clearly expressed, but 
I feel that your paper will bring the consumer and 
producer together in the best possible manner. 
ANDREW FRASER, 
Consultant to the Plastics Industry. 


Dear Sir,—Thank you very much for the copy of 
Plastics. 

This seems to me to be a very interesting publica- 
tion, and I am pleased to note that you have devoted 
a special article to the application of plastic materials 
to building. 

This should prove most useful to architects, and I 
have already placed an order with my newsagent for 
the next and succeeding issues. 

E. G. KINnGTon, 
Of Houfton and Kington, Chartered Architects. 
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‘‘General 
Release’ '—I 


New and Interesting Plastic Goods 
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HIS modernistic and sensibly planned cruet stand 
is moulded in urea resin by The British Xylonite 
Co., Ltd. 


RY 






OOKMARK made of cellulose material and specially 
devised for the measurement of objects shown in 
photomicrographs and also diagrams. John and E. 
Sturge, Ltd., the well-known chemical firm, have chosen 
this device for their book on “ Precipitated Chalk.” 
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ERITOR toothbrushes moulded of urea resin by 
S. Maw Son and Sons, Ltd. The great difficulties 
of drilling this material have been overcome by the 
manufacturers. A special note of interest is given by 
the grooved head of the brush on the left. 
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HE moulded parts of this car compass are manu- 

factured from phenol formaldehyde powder by 
Thomas De La Rue and Co., Ltd., for Messrs. Henry 
Hughes and Son. 


Qe 






HIS artistically designed scent bottle of Catalin is 

equipped with a neat applicator device for the con- 
venience of Miss 1937. In ebony black, fashioned 
on simple but pleasing lines and with an ivory coloured 
head, this bottle makes a ready appeal. 


RY 






YRAMID electric toaster with base of moulded heat- 
resisting Bakelite, made for Hague and McKenzie, 
Ltd., by Messrs. J. Norton and Co., Birmingham. 
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Catalin, transparent Beetle-ware and Permaplastic 
introduce a note of lasting beauty to the table, 
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Efficiency and colour reflected on the modern Bakelite desk. 
Accessories by Beetle Products, Ltd. and Insulators, Ltd. 
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‘‘General 
Release’ —I] 


New and Interesting Plastic Goods 


NIFE and fork racks of phenol formaldehyde are 
very useful domestic accessories. Examples shown 
are of German origin. 


RG 


PECIALLY designed for convenience, this adhesive 

plaster container, moulded by Universal Metal Pro- 
ducts, Ltd., of Bakelite, is on sale at most retail 
chemists. It is particularly interesting as it shows yet 
another new use for well-designed plastics. 


RS 


DEAL for a birthday present, this watch inserted into 
a transparent Catalin cigarette case is both ingenious 
and decorative. 


SS 


HE funnel moulded of urea resin is a_ useful 
domestic gadget and is now on sale in some of the 
large multiple stores. 


RY 


RIN TU EH 


HE; Simplak Accumulator made by Simplak 
Batteries, Ltd., London, measures 4} ins. by 34 ins. 
by 6 ins. total height. The case is moulded of Bakelite 
and so also i$ the ingenious lamp which can be fitted 
in position in a moment, 
pt 


# « 


>HE graceful table lamp of Permaplastic is made by 

ee S. Maw Son and Sons, Ltd., and is a fine example 

of high-grade work of which the industry is fully 
capable. 
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Developments in Modern 
Utility Furniture 


The famous firm of Hamptons supplies 
Earl's Court Exhibition with Bakelite- 
topped Tables and Serving Dressers 


NE of the most significant changes in the social 

activities of the 20th century in this country has 
been the phenomenal growth of restaurant and café life 
during business and leisure hours. In addition, the 
seasonal but frequent exhibitions with their attendant 
cafés are now an integral part of trade. Every large 
works has its canteen and rest rooms, which are gener- 
ally very well equipped. 

All these amenities of modern civilization have 
obviously brought with them many problems which the 
restaurateur and his designers have to face; among 
these is the necessity to cater for large numbers in 
comfort and under hygienic conditions, and also to 
reduce breakages and damage to an _ economic 
minimum. 

One of the most important considerations is the 
provision of suitable table-tops, especially as in many 
cases table-cloths cannot be used. Woods are ruled 
out, since they are easily damaged mechanically, and 
if varnished the surfaces readily show marks, which 
cannot easily be removed. Plate-glass tops are widely 
used, and while they undoubtedly fulfil many of the 
requirements, the material itself is heavy and 
expensive. 

The introduction of a table-top made of laminated 
synthetic resin, highly polished and able to retain its 
full lustre, almost as hard and as unscratchable as glass, 
completely unaffected by alcohol or hot plates, easy to 
clean and available at low cost, is a step forward in the 
evolution of the ideal table-top. 

The well-known firm of Hamptons, Ltd., with their 
extremely high standard of raw materials and manufac- 
ture, have accepted this new material at its proper 
value. One section of their factory is devoted entirely 


Steps in the 
construction of 
modern utility 
furniture. 
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to such fabrication, and we 
gladly accepted an invitation to 
see the new goods being made. 
During our visit the last items of 
an order for more than 800 
tables and serving sideboards 
for the Earl’s Court Exhibition 
were in process of completion. 

Bakelite laminated sheet is 
employed exclusively through- 
out the work, and the material 
is exceptionally easy to handle, 
as it can be readily sawn into 
squares, circles and intricate de- 
signs, drilled to take screws, and 
shaped for corners that are not 
too sharp. 

The sheets are supplied in 
sizes about 6 ft. by 3 ft. and 
about #: in. thick, and these are 
bonded to three-ply wood, 
which serves as a strong but 
inexpensive base. The area of three-ply is first coated 
with casein cold glue, and the sheet of Bakelite then 
laid in position. It is worth while noting that casein 


A High Peak in 
Moulded Goods 


T the eve of going to press we have received from the . 


Beetle Products Co., Ltd., an example of a visible 
bottle pourer, which is probably from the point of 
design, function of plastics and method of manufac- 
ture, the highest peak reached so far in the history of 
plastic moulding. 

Indeed, it is difficult to praise this high enough, for 
disregarding for the moment the transparent container 
and screw holder which keep it in place, the main 





Bakelite sheeting can be bent to many 
required shapes. 


new visible bottle pourer. 
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adhesive has been found to be 
very satisfactory as a permanent 
binding agent, and there is no 
necessity to use steam heating in 
the subsequent pressing opera- 
tion. 

As a result of experience, 
Hamptons, Ltd., found that the 
best and cleanest work was ob- 
tained by pressing in pairs, so 
that on the first table-top pre- 
pared as above is placed a 
second, turned upside down so 
that both Bakelite surfaces are 
together. In actual practice 
they are separated by a sheet of 
tissue paper. The two are then 
placed between the platens of 
the veneering press, and 
pressure at about 50 lb. per sq. 
in. applied over the whole sur- 
face for a period of approxi- 
mately 12 hours. Although the press illustrated has 
steam-heated platens, as already indicated, no heat is 
applied during the pressing operation. 





portion is a very complicated design made in one piece. 
Existing bottle pourers suffer from the defect 
that they are of metal, generally chromium or nickel 
plating, which with rough wear peels off and exposes 
the basic metal, which rusts. Moreover, the metal 
pourer must of necessity be made in several parts. 

These, then, are the points of special note. Made in 
urea plastic, it is unaffected by alcohol or water and 
cannot rust. It is made in one piece and by a new 
method—the injection process—in which the heated 
and softened resin is squirted under pressure into the 
mould. In other words, such a design is only possible 
in plastics and by this new method. Finally, the cup 
is made of the new transparent Beetle resin and, of 
course, is, with ordinary wear and tear, practically 
unbreakable. 
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PACKAGE DISTINCTION 


Moulded Caps Make New Contributions 


EALING bottles and jars has always been something 

of a problem, and it is only during comparatively 
recent years that all the difficulties have been overcome. 

Nowadays it is possible to effect a perfect seal in 
the case of all products. This has been rendered 
possible by ensuring that both bottles and closures are 
made to correct specifications, and by using the most 
suitable liner for the particular product. 

Early attempts to provide adequate sealing were 
necessarily rather clumsy, although occasionally one 
comes across both clever and artistic devices. There 
is, for instance, in the British Museum a Roman oil 
flask made of bronze and provided with a metal cap 
which is not only well designed and in perfect harmony 
with the container, but performs its useful function 
exceedingly well. This flask dates back to 180 B.c. 


Monopoly of Corks 


In our fathers’ time almost all bottles and jars were 
fitted with corks. These, although somewhat clumsy 
in appearance, ensured adequate sealing in the case 
of hand-blown bottles, but frequently caused trouble 
when used to seal the machine-made glass containers 
introduced towards the end of the nineteenth century. 
The reason was, of course, that the slight bulge in 
the neck of machine-made bottles rendered it far more 
difficult to draw the cork, especially when it was 
swollen. Unfortunately, a large number of the corks 
used at that time were not properly seasoned and easily 
soaked up water and other fluids. 

Although the introduction of machine-made glass 
containers tended to make cork sealing more difficult, 
it signalled a tremendous advance in the progress of 





Applicators for 
cosmetic and 
pharmaceutical 
preparations. 
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From left to right: English 
17th century leather 
bottle. Cork-sealed wine 
bottles. Sutcliffe’s patent 
glass-stoppered bottle, 
1875. 


ready-packed supplies. Thus, it not only became 
possible to guarantee the weight and contents of the 
package, but also to ensure a much-needed uniformity. 
Hard on the development of machine-made glass con- 
tainers came metal caps and closures. Incidentally, 
the first patent for a metal cap was taken out as far 
back as 1855. 


Early Moulded Caps 


The idea of utilizing synthetic resins for sealing 
devices originated in Germany about seven years ago. 
Caps and closures made of phenol-formaldehyde and 
the colourful urea resins were first moulded on a 
commercial scale in this country a little over six years 
ago. They were, naturally, considerably more expen- 
sive than metal caps, but they were developed almost 


Untarnishable metal alloy and 
urea resin make a striking com- 
bination. Made by the Inter- 
national Bottle Co., Ltd. 





JULY, 1937 





exclusively for toilet and cosmetic containers where a 
smart appearance was of the utmost importance. A 
short experience with these new caps resulted, however, 
in a large number of complaints regarding their sealing 
properties, especially when they were used for 
perfumery bottles. 

In the main, this was due to a woeful lack of 
co-operation between the glass-bottle manufacturers 
and the moulders. The former did not always 
appreciate the vast importance of real scientific accuracy 
in moulding caps so that they sat easily, and yet snugly, 
on the bottle neck. There was also a dearth of properly 
designed liners, the function of the liner being to engage 
the edge of the bottle and so make a perfect seal. The 
cork or rubber wad which goes to make the liner must 
also exert a cushioning effect, so that no undue strain 
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set up when the cap, being screwed home, meets an 
regularity or projection. 

The first moulded caps were not always true, and in 
consequence the pitch of the thread on the cap and 
bottle did not match. A severe bursting strain was 
thus set up which resulted in breakages or faulty 
sealing. It was also found that when sealing bottles 
and jars containing cosmetic preparations and _per- 
fumery a certain amount of seepage and evaporation 
took place, which was often very serious, especially 
when the goods were exported to tropical countries. 
This trouble is still with us, and without making the 
caps and closures ‘‘sloppy’’ at normal temperatures 
it is almost impossible to make provision for the 
expansion of the material which takes place in hot 
climates. Closures for large-mouthed jars and bottles 
are, of course, the chief offenders. : 


First Improvements 


Gradually the moulded cap evolved into something 
far more than a curious and occasionally ugly sealing 
device. The design was carefully studied, both from 
engineering and artistic standpoints. It was realized 
that as plastic material was, bulk for bulk, of lesser 
mechanical strength than aluminium or tin, the thick- 
ness had to be correctly adjusted to make good this 
discrepancy and so ensure strength and uniformity. 
The natural strength of the resin was fully exploited 
and the caps scientifically designed to resist stresses. 

The technique of moulding also improved to an 
amazing extent when curing was scientifically con- 
trolled. At one time the greatest stumbling block to 
the general acceptance of moulded caps and closures 
was the under-curing of the moulding powder. 

It is to the credit of the moulding industry that in a 
remarkably short space of time it improved plastic caps 
and closures almost beyond recognition. To-day these 
are widely used in almost every branch of packing 
where distinctive appearance is a first essential. 

Plastic material, particularly the urea type, by being 
able to withstand contact with acids and mild alkalis 
without deterioration, finds many important uses for 
packing difficult products, especially those known to 
exert a corrosive effect on metal caps. Incidentally, 
the introduction of moulded caps which were unaffected 
by ammonia enabled smelling salts to be packed for 
the multiple stores at a fraction of the cost of the 
ground-glass stoppered bottles. 

Caps made of synthetic resins will not rust or corrode 
and the material from which moulded caps are made 
is able to resist heat, cold and the action of oil and 
is immune from deterioration either inside or outside 
the bottle. 

Although many of the original moulded caps smelt 
strongly of phenol and often contaminated delicate 
perfumes, this criticism cannot possibly be levelled 
against the modern caps, as these are completely 
odourless. 


The Sales Advantage of Moulded Caps 


A close study of modern moulded caps shows at once 
that they are easy to remove and replace and generally 
convenient for handling by the packer and the con- 
sumer. Apart from easy accessibility, however, 
moulded caps always look attractive and tend to 
enhance the pleasing appearance of the package. Not 
only does the lustrous appearance of the plastic 
material look attractive, but the extensive colour range 
contributes a great deal towards its wide appeal. 





57 





Coronation moulded caps made by the United Glass 
Bottle Manufacturing Co., Ltd., for Quaglino Restaurant. 





ii 


Novelty lines for cosmetics and cocktails by United 
Glass Bottle Manufacturing Co., Ltd. 





Moulded caps by Anchor Cap and Closure Corp. 





Caps by Viscose Development Ltd. for British Colloids Ltd. 
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by the EDITOR 


FTER reading my note last month, Mr. Koch, of 
Transport Packings Manufacturing Co., has kindly 
sent me a_ beautiful container for 

See What flowers, photograph herewith (no; he 
You Buy did not send me the flowers). _ It is 
extremely robust, being made from 

cellulose acetate and shows the flowers to great advan- 
tage. Mr. Koch suggests that this type comes under 





the heading of “ dual-purpose ” container since it can 
obviously also be used on the dressing-table as a glove 
box. It seems strange that no effort has been made to 
make such beautiful wrappings a real force in sales. 


Following up my idea on road signs, I find that I 

am not the only one with a vivid imagination. In fact, 

{ suppose most new ideas have already 

Road Signs been thought of. I found two firms 

which had produced the 30-mile limit 

sign in red and white plastics, but I am not at all sure 

that they have yet been used on the road. Perhaps we 
must wait for old contracts to finish, 


I am not trying to put forward a plea to make-of 
plastics those “ sitting” eggs we put in coops to delude 
poor, weak-minded hens. I admit that 

Plastics in when I started this I thought I 

the Hen could continue on a note of humour, 

Coop but when I got thoroughly into the 

matter I found that it was necessary 
to. put joking aside. 

The present subject was brought to mind by three 
different items of news that have appeared in the daily 
papers within the past month. 

First and most important is the very serious news 
that in the past year the poultry industry in this country 
has lost £4,000,000 owing to deaths of chickens alone. 
This figure is so large that I was inclined to think that 
a nought or two had been added accidentally. 


. 


The second item referred to the savaging of a child 
by a St. Bernard dog belonging to the famous monastery, 
and the offer of £700 by the Canine Defence Society 
to provide proper accommodation for the dogs and 
hygienic kennels. 

The third referred to the issue of a warning in 
Germany about the eating of ducks’ eggs because of 
the number of cases of enteritis in recent years. The 
warning stated that the infection may be on the shell 
or in its contents. 

Far be it for me to suggest that the presumably 
happy duck should be seduced from his filthy duck- 
pond and made to enter a glass coop fitted with air- 
conditioning and so on. Nor is it necessary to go into 
all the whys and wherefores of the lamentable state 
of the poultry industry, of the production of weak 
strains and so on. But in part, at any rate, the trouble 
is due to the difficulties of keeping the stock free from 
disease and from insect parasites. 

The whole problem of maintaining real cleanliness is 
one of the most difficult the world has to face. We 
have fondly imagined that all over the country our 
milk industry is all that it should be, whereas, and we 
hope the number is not great, some cowsheds are main- 
tained in really appalling conditions. The recent 
turmoil regarding the sale of special grades that are 
by no means special is adequate proof. 

An important step forward has been made by a 
famous rubber firm, as we indicated last month, in the 
provision of special rubber floors for sheds. Here we 
have a warm hygienic surface, easily laid, easily washed 
and devoid of cracks which might house bacteria. 

Such methods are also applicable to the hen coop. 
Under normal “good” conditions the poultry are 
housed in wooden coops with wooden floors that with 
inclement weather rapidly rot and crack, making them 
the happy hunting ground of insects and microbes that 
gradually weaken the animal. 

A coop that is easily washed and disinfected is 
required, and if the thick fubber flooring is not con- 
sidered suitable, a tough, smooth sheet of laminated 
resin, removable and easily washed, may suffice. 
They are more costly than cheap wood—but £4,000,000 
worth of chicks! 


One of the most sensible suggestions I have seen 
is contained in a letter to me from a lady living in 


Stroud. ‘“‘I have never found,” she 
For the writes, “‘ the sort of plate-rack I really 
Kitchen want. I have had wooden ones, which 


warp and split, and metal ones, which 
go rusty very quickly through being in contact with 
water. I have now a V-shaped portable one of metal 
and I have already cracked two plates against it. Is 
the plastic rack a possibility? ” 

I certainly think it is and it should be comparatively 
simple to manufacture, either moulded with metallic 
inserts to make division rods strong or, perhaps better, 
by cutting slots in laminated sheets. 
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RARE type of discovery has recently appeared on 
the scientific horizon—a result of pure research by 
Government chemists of this country, and which may 
well change the face of certain industrial endeavours. 
This is nothing less than a new discovery by which 
pure water, equivalent in quality to distilled water, can 
be produced by a comparatively simple process resemb- 
ling filtration from water containing salts, tap water 
and certain other impure waters. The process has 
never hitherto been possible other than by the ancient 
process of simple distillation. 


A Chemical Miracle 


The story of the discovery is ‘‘a modern miracle of 
chemistry and physics,’’ an extravagant phrase not 
very far from the truth. It brings plastics, or, rather, 
that section known as synthetic resins, bodily and boldly 
out of the orbit of their already well-known uses and 
indicates so clearly how, again, the plastics industry 
can serve the world in amazing ways. But, strangely 
enough, this new use of synthetic resins will never, in 
the ordinary sense, be seen by the public, in contradis- 
tinction to their present and visible uses in making the 
world more colourful, more beautiful and full of useful 
things. 

The story is as follows. Some three years ago a 
small group at the Government Chemical Research 
Laboratories at Teddington undertook, with sundry 
knowledge before them, a particular piece of research 
work on synthetic resins. In scientific papers the three 
men are alluded to very curtly as Holmes, Megson and 
Morgan. Morgan is Sir Gilbert Morgan, head of the 
Government Chemical Research Laboratories, one of 
the most brilliant of organic chemists in the country. 

It is well known by now that the Bakelite type of 
synthetic resin is made by heating together carbolic 
acid (phenol, as it is known chemically) with formalde- 
hyde, the well-known disinfectant. There are, however, 
many substances closely resembling carbolic acid which 
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DISTILLED 


WATER 
ON TAP? 


By 
G. Newton 


are obtained also from coal tar or nature and which 
are called “‘higher’’ phenols—they have larger mole- 
cules than simple phenol. These also form resins on 
heating with formaldehyde. One of them, actually 
used in the experiments to be described, was a phenolic 
tannin compound obtained from plant life. We may 
call the resin obtained from this A resin. 

Yet another type of resin was made from a derivative 
of aniline, the well-known source of many beautiful 
dyestuffs. This type is usually known as of the 
““amino’’ type, since aniline contains an ammonia 
group. This will be our B resin. 

A and B resins were made by the investigators and 
the hard, brown masses obtained were ground to powder 
and mixed. This mixture was packed into a tube open at 
both ends and held vertical, and water containing salt 
(sodium chloride) was poured in at the top. The water 
was then examined and found to be quite free from 
salt, equal in quality to distilled water. 


Mechanism of the Purification 


The actual result is so astounding to chemical and 
physical experience that why it happens is not at all 
completely understood. What is certain is that the A 
resin removes the sodium portion of the salt, while the 
B resins remove the chlorine portion. Generally, the 
process is termed ‘‘ chemical adsorption’’ and may be 
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Plastics 


considered as intense absorption on the surface of the 
resin particles. Obviously, after large quantities of 
impure water are treated, the resins become “ex- 
hausted,’’ but by a simple treatment are regenerated for 


re-use. 


Modern Uses of Distilled Water 


Distilled water is used in industry for a variety of 
purposes, in photographic plate and film making, in 
chemical factories and laboratories, in accumulators; it 
is prepared normally in an expensive plant generally 
made in part of copper or tin (not a cheap metal), while 
it needs the same amount of heat as a boiler. 

What will be the future of this idea? I have already 
indicated a few possibilities. It is easy to think of many 
others. There is the far more important problem which 
exists in every decent-sized works on the face of the 
earth, in every railway engine worked by steam, and 
in every steamship that floats on the sea. Every 
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engineer knows the bugbear of boiler scale, formed by 
the salts in ordinary water, clogging up boiler tubes 
and being deposited on boiler plates. Boiler scale 
entails huge upkeep and replacement. The new inven- 
tion would eliminate such troubles, since there would 
be no salts to be deposited. Since it has also been 
stated that the new process can remove certain bacteria, 
perhaps it will affect armies on the move and expeditions, 
which may treat brackish, and even dangerous, waters 
for consumption. It has often happened that bad 
waters have held up campaigns. 

We may yet be able to deal effectively with the 
waste-water problem of many works which renders fish 
life in some rivers impossible. The Water Pollutions 
Board are now keenly interested in this new discovery. 

The idea has passed the experimental stage. The 
well-known firm of United Water Softeners hopes shortly 
to make it an economic success. 








INDESTRUCTIBLE 
BOOK COVERS 


F the thousands of millions of books in existence 

throughout the world, a goodly proportion of them 
are valuable or, at least, worth keeping for long periods, 
some for their intrinsic or historical value, others costly 
scientific and account books. Some are treated with 
care, others—especially those in the last two categories 
—undergo continual hard usage and suffer accordingly 
with the passage of time. Ultimately, all present a very 
dilapidated appearance and are discarded or re-bound. 
The problem of replace- 
ment costs is a very seri- 
ous one, especially for 
libraries, as casual 
inquiry at the British 
Museum or the Patents 
Office Library will 
prove. 

In tropical countries 
the problem is still more 
acute, for, in addition, 
the very elements are 
factors to be reckoned 
with; excessive 
humidity makes a cloth 
or skin binding liable 
to attack by bacteria 
and fungus. The photo- 
graph shows the result 
of the action of such growth in a period of only eight 
months in Southern Mexico. 

The making of an indestructible binding for such 
books would be an immense boon to mankind, but to 
date no solution has been found. A thin sheet of resin- 
impregnated fabric as a book cover, although extremely 
strong and tough under ordinary wear, would not stand 
up to dropping on its corners, while the problem. of 
joining the title face to the covers is not easy. 

Kalamazoo (Sales), Ltd., of Northfield, Birmingham, 
has solved its own particular problem in a remarkable 
fashion. This company, which has long specialized in 


Covers attacked by fungus. 


_ the production of loose-leaf binders and pioneered the 


thong principle of loose-leaf construction, has carried 
out considerable research for the ideal indestructible 
cover. They have found it by an ingenious use of both 
synthetic resin and rubber. 

The combination of the two in a compressed ‘‘ sand- 
wich’’ form has solved the complete problem, for not 
only is a non-slip edge made (by the exuding of the 
rubber), but the finished cover is of such strength as 
to be almost indestructible. Furthermore, the Bakelite 
surface is of considerable beauty. The cover is made 
by interleaving two layers of Bakelite-impregnated 
fabric with a sheet of rubber, and then pressing in a 
mould under high pressure. The bonding between the 
two different materials is excellent and the excess 
rubber is squeezed sideways to form the raised edges. 

In order to examine the probable life of such covers 
they were tested in comparison with covers of pigskin 
and of magnesium alloy of high strength. Each cover 
was placed alternatively in a rotating or tumbling barrel 
containing a 7 lb. wooden ball, which at each revolution 
fell heavily on the test-piece. The results were illu- 
minating. The pigskin cover was very badly damaged 
after 50 revolutions, and the metal cover split after 
100 revolutions. After 500 revolutions, the Bakelite 
cover was removed intact and almost without any 
marking on its surface. 





Bakelite Kalamazoo covers. 
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New Development in 


Rubber Flooring 


Y means of suitable additives it is often possible 

to modify and even greatly improve the wearing 
properties of the basic rubber compound used for floor- 
ing. Wood shavings are now being incorporated with 
rubber to produce an economical tiling free from all 
tendency to creep, which is, of course, one of the chief 
disadvantages of all rubber material. 

The wood fibres do not act in the rubber compound 
merely as a filler, but they constitute a foundation or 
body which helps considerably to extend the normal 
life of the flooring. As a result of a good deal of 
research it has also been discovered that the inter- 
locking action of the fibres ensures extra resiliency and 
yet prevents expansion or “ creeping” of the tiling or 
rubber flooring. 

Several important varieties of this new wood rein- 
forced rubber flooring are being manufactured by 
Wondegrip Products, Ltd., London. There is, for 
instance, a non-slip, non-stretch material specially 
designed for laying in passages when it is of such great 
importance to have a covering that really does lie flat, 
but can be easily rolled up when necessary. This floor- 
ing is recommended for bathrooms and swimming-bath 
surrounds. 

Another variety of this material is made in slabs and 
vulcanized under 250 tons hydraulic pressure. They 
can be sawn, planed, grooved and tongued like wood, 
and are therefore easy to fit round hatchways, winches, 
etc. Durability of material is shown by the National 
Physical Laboratory Test, which gives it a 15 to 20 
times greater resistance to abrasion compared to wood 


Example of the 
striking decorative 
effect now possible 
with this new type 
of flooring. 


Wood Foundation 
for Rubber Compound 


on end grain. The slabs can be drilled and bolted to 
existing iron stair treads or stuck (with a special 
adhesive) to wood, metal or composition sub-bases. 
A sure footing is thereby provided in positions 
acknowledged as dangerous on board ship. These slabs 
provide an ideal flooring where hard wear, non-slip, 
sound absorption, splinter and dustproof conditions are 
sought, and for this reason they are being laid in fac- 
tories and public institutions. They are made in slabs 
up to 30 ins. and rectangles up to 42 ins. by 22 ins. 
Thicknesses from 7% in. to 2 ins., with greater thicknesses 
in brick form for special uses. 

For really high-quality flooring suitable for important 
commercial buildings a special tiling has been developed. 
Whilst endowed with high resiliency it does not stretch. 
The rubber surface vulcanized to the patent reinforced 
backing is as pure and free from porosity as is commer- 
cially possible. The exceptional wearing quality of 
the material is shown by the fact that it is issued subject 
to a guarantee from 10 years to 20 years, according 
to the thickness and quality desired. Squares up to 
30 ins. and rectangles up to 42 ins. by 22 ins. are made. 

The colour effects possible by the use of wood- 
reinforced rubber are very varied and cover a wide range 
of shades. There is no limitation to the designs now 
possible with these materials and every encouragement 
is given to architects to evolve original flooring schemes. 
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Designed for smart appearance and excellent wearing 
properties, the floor of this municipal showroom is 
laid with Poilite rigid rubber tiles. 
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REINFORCED 
RUBBER FINDS 
NEW USES 


Y combining the strength and rigidity of asbestos- 

cement with the resiliency and hard-wearing qualities 
of rubber, it is possible to produce a reinforced rubber 
flooring which possesses the same stability as ceramic, 
stone and marble floor tiles, but at a greatly reduced 
price. 

In the manufacture of this new form of rubber, the 
calendered rubber is laid on the top and bottom of a 
piece of ordinary asbestos-cement sheeting and then 
placed in a mould and vulcanized under high pressure. 

These new tiles cannot creep as sheet rubber is apt 
to do and the “key” which is installed on the under- 
side ensures rigidity when the tiles are laid. A floor 
of these rigid rubber tiles is as solid as a concrete floor, 
and when fixed inequalities of the sub-floor cannot show 
through. 

They provide a floor surface which is at once quiet, 
untiring, hygienic, waterproof, non-absorbent, non- 
staining, and one which at the same time gives excep- 
tionally good wear. The tiling can be laid direct to 
either concrete or wood-sub-floors, which need no special] 
preparation. This means, of course, that a considerable 
economy is effected in the initial cost. 

In industry, commerce and the home, these reinforced 
tiles are finding an increasing number of new uses. The 
range of patterns and colours is extensive, and the floor- 
ing is thus very suitable for cinema foyers, banks and 
other buildings where an attractive lay-out is of the 
utmost importance. 

Quite apart from the use of this new composition 
for flooring, it is now finding several important applica- 
tions when used in the form of sheeting, recent uses 
being for shop counter slabs in provision stores. 


The dignity 
and simpli- 
city which 
characterize 
this modern 
vestibule 
are enhan- 
ced by the 
flooring 
tiles of re- 
inforced 
rubber. 


63 





Poilite flooring for the cafe 
of Rochdale Public Baths. 


Hotel bathroom equipped with 
the same type of flooring. 
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RESIN MIXTURE 
REPLACES PLASTER FOR CASTS 


Amazing Fidelity 
Now Possible 


Y means of two interesting new materials, one, a 

clayey substance resembling the mineral Bentonite 
for making the negative, and, two, a mixture of 
synthetic resin and wax for the positive, some remark- 
able models can be made. 

Dr. Alphonse Poller, of Vienna, the inventor of this 
process, developed it for making accurate casts of patho- 
logical specimens for use as models in his lectures to 
medical students. Since his death, Madame Poller has 
found many more applications in medicine, the arts, 
crime detection and industry. 

With the aid of Negocoll, the material for making the 
mould, and Hominit, the positive, it is possible for a 
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It is difficult to distinguish doctor to study the progress of wound healing and scar 
the replica, on the left, tissue formation. He can also use this media for 
from the original Buddha making replicas of all manner of skin diseases, wounds, 
on the right. and limbs. Every detail is transferred and a copy of 


amazing fidelity obtained which is distinctly superior to 
the ordinary plaster or wax cast. These copies, which 
can, of course, be faithfully coloured, are now being 
accepted by insurance companies in America as proof of 
injury in certain compensation claims. 

Museums are using these moulding products for 
making accurate copies of priceless specimens, and 
antique dealers are also interested in their possibilities. 
A few weeks ago, a Hatton Garden diamond merchant 
sold an historic tiara as the direct result of the inspection 
of a copy of the original. The copy was flown to Paris 
and there shown to a wealthy collector. 

Criminal investigation departments, both in Europe 
and America, are finding this new method of making 
copies of the greatest possible assistance. Masks can be 
made of criminals, and these, when coloured, often assist 
in establishing identity where ordinary photographs fail. 
Deformities can be copied and also accurate replicas 
made of weapons, damaged car parts and other 
important evidence. 









— E 







mies 


=u TE 


Shee, 
oe 


Accuracy of reproduction 
is here well illustrated. The 
cast on the right shows up 
every wrinkle and is a 
perfect copy. 
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Engineers are interested in Negocoll and Hominit 
because with these substances they can make negatives 
and positives of the most complicated pieces of machinery. 
Manufacturers of foodstuffs and other perishable goods 
find that with these products it is quite a simple matter 
to make realistic copies of various foods which are 
urgently needed for exhibitions, window displays, etc. ; 
deterioration is thus avoided. 

The important footwear industry is also alive to the 
possibilities of producing really accurate copies of shoe 
styles, new lasts, and also for taking impressions of new 
materials. 

Certainly interest is not lacking in the industrial 
fields. 

The method of using both Negocoll and Hominit is 
very simple. The former material only requires melt- 
ing down with a little water, and whilst still warm it can 
be painted on to the object with a brush so that it is 
completely covered. A fairly thick coating can then 
be very quickly built up, and in a few minutes—the time 
depending, of course, on the size of the article treated— 
the negative can be stripped from the original. The 
positive material is then melted down and, whilst still 
hot, poured into the mould. 

The technique varies slightly according to the type of 
work undertaken, but it is very simple and can be 


























Cast on left and original 
Chinese bell on right. This is 
a valuable exhibition piece. 


learned in a few hours. To add weight, the positive can 
be filled or backed with plaster of Paris, and it may be 
coloured any desired shade with oil paints. 

As the positive may now be given a deposition of 
metal and therefore made more permanent, some very 
interesting possibilities are likely in the near future. 

Zuric, Ltd., London, are handling the English rights 
of Dr. Poller’s material. 











Stages in the pro- 
duction of a cast of an 
old Toby jug. When 
properly coloured 
it was difficult to 
distinguish the old 
jug from the copy. 
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Designing the 
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N view of the fact that the market for electric irons 

has the highest saturation point of any domestic acces- 
sory, it is remarkable that the introduction of the 
streamlined iron resulted in such a phenomenal increase 
in sales. 

Its popularity can hardly be accounted for on grounds 
of novelty or mere attractiveness; a more serious and 
fundamental reason has to be found. Actual practical 
tests carried out by various organizations, such as the 
Women’s Electrical Association and other bodies, show 














The Elizabethan goose 
iron compares strangely 
with the streamlined 
Westinghouse iron. 


that the streamlined iron is easier, more economical and 
comfortable to handle, and therefore more popular with 
housewives. 

Style Plus Efficiency 


In the development of the latest Westinghouse iron, 
style was given the closest and most exacting considera- 
tion. It was early realized that in a highly competitive 
and saturated market, appearance has a considerable 
beneficial influence on sales. 

This new iron has a 1,000-watt element of the highest 
efficiency and the time required to bring the iron to the 
necessary heat is just a matter of seconds. The element 


Brings 200 per cent. 
Increase in Sales 


is controlled by the most sensitive Built-in Watchman 
Thermostat ever used in Westinghouse irons. The ther- 
mostat is controlled by a Bakelite finger-tip lever which 
is marked with the correct settings for the different types 
of fabrics, and when the iron reaches the correct heat 
for the fabric indicated the thermostat comes into 
operation and cuts off the electric current, and when 
there is an indication that the heat is beginning to drop 
below that heat, the thermostat again comes into opera- 
tion and switches on the current. 


Designing the Handle 
To design a handle for the iron that would be extra 
cool, comfortable to use and pleasing to the eye was 
an immediate problem for Mr. Don Lee Hadley, the 
Westinghouse designer. Wooden handles as a whole 
were satisfactory owing to their low heat conductivity 


factor, and many rubber handles were being used 
because of their comfortable grip. Both these materials, 
however, failed to satisfy all the artistic requirements 
and therefore it became necessary to find an alternative. 


Some Problems 


Moulded plastics seemed to offer the most promising 
solution to the problem, although it was realized that 
most of these are good heat conductors. To overcome 
this disadvantage, the under part‘of the iron handle was 
embossed with small knobs to create a slight gap 
between the handle and the cover. 

The next stage in the creation of the streamlined 
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iron was no less difficult, as it became necessary to 
ccommodate the cord and plug assembly and the ter- 
minal guard without spoiling the smooth flowing lines 
of the design with unsightly protuberances. This was 
overcome by recessing the rear part of the handle so 
that the terminals could be brought up through the 
cover and projected into the recessed portion of the 
handle. The whole assembly was then covered by a 
moulded cap which was so designed that at first glance 
it was not easy to detect any break in the line of the 
handle. 


Practical Advantages 


The general design of the handle was functional and 
the result of a large number of practical tests to deter- 
mine exactly how women gripped an iron. A handle 
sloping downwards towards the rear of the iron was 
shown to ease the strain on the wrist and arm. As the 
weight of the handle was necessarily moved slightly 
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Plastics 


towards the rear of the true centre of the iron, less down- 
ward and forward pressure was required to move it 
about the board. 

Streamlining the iron has greatly improved its useful- 
ness and appearance and its popularity clearly shows 
that the public appreciates such efficiency. 


An Opportunity 

There are many other electrical appliances which 
stand in dire need of modernizing, and manufacturers 
will be well advised to realize that the average consumer 
has become style conscious. Plastic materials, which 
are essentially modern in appearance, can be of the 
greatest service to the designer anxious to employ 
smooth flowing lines. Suitable phenol formaldehyde 
and urea resins are readily available and comply with 
all the most stringent requirements of the electrical 
trade. In addition, they are exceedingly economical, 
both as regards raw materials and labour charges. 








Rubber Lining for 
New Grit Pump 


UBBER lining for chemical plant has been in use 

for some years now, and throughout this period it 
has proved itself to be generally reliable under a great 
variety of difficult conditions. Improved technique is 
now widening the scope of rubber for chemical engineer- 
ing and its use in the redesigned Vacseal Grit Pump is 
yet another example of its versatility. 

This pump is designed for 24 hours per day of a 
seven-day week. It is built specially for handling thick 
and abrasive pulps, such as are commonly met with in 
ore reduction plants and abrasive slurries for industrial 
work. 

Although the original design for this pump gave 
excellent results in many instances, in others certain 
troubles developed. These were found to be due to 


Three Vacseal pumps 
installed in Hams Hall 
Generating Station. 


the gland and also to the failure of the rubber lining 
to adhere to the metal. As a result of close investiga- 
tion and study of reports from industry, a new design 
was evolved which entirely eliminated these two defects. 
In addition, the pump was streamlined to give greater 
efficiency and the construction made more robust. 

The special rubber lining supplied by the British Tyre 
and Rubber Co., Ltd., is highly resistant to the abrasive 
and corrosive action of material passing continuously 
through the pump and frequently exceeds by more than 
ten times the life of steel or other metal. The rubber is 
attached to the metal parts of the pump by a patented 
process which ensures perfect adhesion. With this 
improved method it is easier to tear the rubber itself 
than to remove it from the metal. The impeller, casing, 
suction cover and back wearing plate made of grey cast 
iron are completely rubber covered. 

The Vacseal Grit Pump maintains under all conditions 
a suction sufficient to enable the pump to run without 
a gland of any description. A gland is fitted, however, 
to avoid leakage when the pump is stationary and to 
prevent air being drawn in. 
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Plastics 
The Dusseldorf Exhibition 
of Plastics 


By our Correspondent in Germany 


HE German Chancellor has long announced the 
determination of his country to be as free as far 
as she can be from imported raw materials. 

In Dusseldorf, at the exhibition generally entitled “ A 
Nation at Work,” there is now collected a variety of 
substitutes which may well bring forth the admiration 
of German and foreigner alike. It may be at once said 
that the word “substitute” does not always imply 
inferior quality ; indeed, it is sometimes superior to the 
material it supplants. 

The exhibition may be regarded as the apotheosis of 
the chemists’ work and also of German thoroughness. 
But it would be an error to consider it the result of a 
“Four Years’ Plan.” It is more the culmination of 
20 or 30 years’ organized research work, as those of 
us who have studied the work of German chemists and 
industrialists well know. To see the work of an inter- 
vening period we have only to visit South Kensington 
to study some of the German war-time substitutes. 
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Whatever the forces that urged such production, here 
are the results to date—displayed in very striking fashion 
so that every German who runs may read. 

Plastics naturally occupy a foremost part in the 
Exhibition, and for the first time do we see such a 
comprehensive grouping of this industry, and even if 
we consider only the methods of propaganda we can 
learn a great deal from the means that have been 
employed throughout to convey to the visitor how and 
why the finished products have been constructed. 

Examples of the raw materials for plastics, such as 
cellulose, coal, lime, water and air, are indicated in 
pictorial or actual form; display cards show the forma- 
tion of intermediate products and enormous photo- 
graphic enlargements of plant show the methods of 
producing the plastics therefrom. Finally, the examples 
of a thousand-and-one different finished goods are dis- 
played on large tables or on stands belonging to the 
chief producing firms. 


One of the ‘large halls at the Exhibition 
showing excellent method of display. 
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makers of repute. 


‘Brush backs and handles by CATALIN—the 
Gem of Modern Industry. 

CATALIN, a cast resin furnished in solid 
rods, sheets or castings, is¢non-inflammable, 
odourless, quite impervious to moisture —it 
machines and fabricates as readily as brass. 


No special equipment or tools are required. 


CATALIN, the most versatile of all plastics, 
is an ideal. material, it combines unsurpassed 
beauty of colour with great strength and 


ease of handling. 
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OMOLD 


Owing to its great strength 

CELLOMOLD is now 

specified by the G.P.O. for 

the production of all their 

telephone platforms and 
cradles. 





All enquiries to the sole distributors 


ABBEY HOUSE, BAKER ST., LONDON,N.W.1 


TELEPHONE: WELBECK 2332-6 TELEGRAMS: DISTANCING, NORWEST,LONDON 


PLEASE MENTION “ PLASTICS” WHEN CORRESPONDING WITH ADVERTISERS. 
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A good example of the method is that applied to 
he production of radio cabinets. First, there is the 
description of the raw materials—coal and water; then 
if the intermediates—carbolic acid and formaldehyde ; 
and finally the chemical methods of producing Bakelite- 
like resins. Large photographs show how the great 
pressings are carried out and finally the finished cabinet 
is shown, together with the information that some four 
million German cabinets are pressed for the German 
people. 

The individual stands are occupied by some of the 
greatest names in industry. The I.G. Farben-Industrie 
A.G. show their wide range of raw materials and finished 
resins—the examples of fabrications in clear styrol resins 
and of synthetic rubber are particularly attractive. The 
Dynamit A.G. continually attract large crowds, as they 
have also made styrol resin the raw material for con- 
structing a large animal skeleton and transparent flowers. 
Handbags constructed with Mipolam resin are also on 
show here. 

The well-known A.E.G. has naturally a preponderance 
of electrical goods, where rubber, cotton and silk are 
replaced by synthetic resins and cellulose acetate, while 








Enlarged photos 
and finished goods 
show what can be 
produced from 
cellulose. 
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Plastics 


another firm, Felten and Guilleaume, claim that they 
save 500 kg. of lead per kilometre of electric cable by 
judicious substitution, of plastics. The Bakelite 
G.m.b.H. shows an enormous variety of pressed goods, 
including weighing-machine parts, gear bearings and 
electrical goods ; and the International Galilith company 
shows, in addition to the hundreds of applications of 
casein materials, the new transparent Kerit and 
Vigopas. 

Perhaps the most striking exhibit of all is a full-sized 
railway carriage, in the construction of which plastics 
play a very large part. One compartment is fitted with 
a roof covering of cellulose wool impregnated with 
Mipolam synthetic resin, brakes and heating pipes of 
Buna synthetic rubber, accumulator box of “ ebonite ” 
from Buna, floor covering of Mipolam, wall covering of 
Mipolam, cellulose wool with nitrocellulose coating, 
table covering of laminated plastic, window strap of 
Mipolam, seating in convenience of urea resin. The 


bare outline given above may serve to give an indica- 
tion of what is a very impressive and commendable 
show. British manufacturers will learn much for their 
own exhibitions. 


This railway carriage 
contained many 
examples of the use 
of plastics. 
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THE CORONATION SCOT 


HE “Coronation,” the first of five new giant 
locomotives built by the L.M.S. Railway at their 
Crewe Works, is a wonderful piece of engineering work. 
It will cover the 4014 miles from London to Glasgow 
in 64 hours and it is confidently expected to prove 
capable of a speed in excess of 100 miles an hour. 
The new engine is completely streamlined, and prac- 
tically all protuberances and projections have been 
smoothed away, the only visible parts which are 
reminiscent of an orthodox locomotive being the wheels. 
Although plastics are not particularly well represented 
among the materials used in the construction of the 
locomotive, some interesting uses have been found for 
these materials in the train. This, by the way, weighs 
nearly 300 tons and is painted in a colour scheme of 
blue with horizontal silver bands, which are carried the 
full length of the train on each side to meet a V-shaped 
point at the streamlined “ nose ” of the locomotive. The 


Plastic mouldings on the new express train. 


EXPRESS 


effect at full speed will be a blue-and-silver “ streak.”’ 

In the third-class compartments phenol formaldehyde 
resins Of the Bakelite class have been used for lamp 
brackets, bell pushes and ashtrays. The ashtrays are 
of the tip-up variety and, while neatly designed, 
are sturdily moulded and well able to resist constant 
vibration and even rough usage. Fuse boxes are made 
from resins, as is also the thermostatic control for 
the air-conditioning plant. It is interesting to note“that 
all the carriages, with the exception of the kitchen cars, 
will have air-conditioned ventilation, the air being 
delivered through nozzles which can be adjusted by 
passengers to give any desired temperature. 

Railway designers are still in the experimental stage 
with plastics, and no doubt when these materials have 
proved themselves able to stand up to railway life 
without fear of a breakdown, then a more generous use 
will be made of them for both locomotives and trains. 
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New ‘T'rend 


in Furniture Design 


Close-up view 
of «*Cello- 
phane”’ cellu- 
lose twist 
chair, and on 
right, table 
and chairs 
of the same 


material. 
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HE chairs and tables in the accompanying photo- 

graphs are of “Cellophane” cellulose twist on 
chromium steel framework. They illustrate the 
remarkable decorative and practical possibilities of this 
interesting material, which can contribute both colour 
and lustre as well as high tensile strength to modern 
furniture. 

Twist furniture is remarkable for its hard-wearing 
properties as well as for its unique brilliance and 
attractiveness of colour. It is particularly appropriate 
for garden use in sunny weather, or for the nursery 
where colour is extremely welcome. Its note of 
brightness, which is intensified under artificial light, 
should also make a ready appeal to large catering firms 
owning out-of-door restaurants. 

It has been utilized with effect at some of the famous 
French watering places. 

Although this type of furniture is not as yet commer- 
cially produced in England, it would appear that the 
cost should not prohibit a similar use by catering com- 
panies in this country. 

One advantage is that there is no need to dye the 
material after the twist has been woven into form, as the 
necessary colour combinations are available in the 
‘‘Cellophane’’ film itself. The colour is, therefore, 
maintained throughout each strand. 

The twist is adaptable to basketwork, the manufac- 
ture of glass coasters, table mats, ladies’ handbags, etc. 
It is obtainable in a wide range of colours and in several 
thicknesses. Messrs. Pakcel, Ltd., London, are pro- 
moting the development of this application. 
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Plastics 


America Shows 
Her Mouldings 


HESE fine exhibits at the recent Synplas Exhibition 

at Dorland Hall, S.W.1, show the clean-cut design 
so characteristic of American mouldings. The clock 
case in the group of five shown immediately below, 
was moulded by the Auburn Button Works, New York, 
and has a simple, but pleasing, shape. Sparklet syphon 
top of Plaskon is the work of the Boonton Molding 
Co., New Jersey, and the Sears Roebuck radio case 
of black Bakelite a product of the Chicago Molded 
Products Corporation. The streamlined electric handle 
of shock-resisting Bakelite was moulded by Watertown 
Mfg. Co. of Connecticut, and the very modern instru- 
ment panel for the Graham Paige car moulded of Tenite 
by General Industries Co., Ohio. 
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The Richardson. Co. of Cincinnati are well-known 
moulders of tableware and, incidentally, produced the 
children’s sets illustrated above. The material is 
Richelain, which takes some very delicate colours and 
has a pleasing lustrous texture. 





The American girl’s increasing demand for expensive 
beauty preparations has had an encouraging effect on 
the U.S. plastics industry. Moulders have studied the 
market very closely and by designing specially for this 
luxury trade they are reaping the benefit. The set 
illustrated above is in a variety of delicate shades as 
well as black. The two manicure sets in pink and 
black and green and black are moulded of Plaskon by 
Colt’s Patent Firearms Mfg. Co. of Connecticut. 
The powder container is black and off-white and the 
flapjack distinguished by a suitable design, both 
moulded by Norton Laboratories, New York. 


* * * 


This group of decorative mouldings, most of them 
church ornaments for home use, was much admired by 
visitors to the Exhibition. The ‘‘ Modern Plastics’’ 
Competition Award for 1936, in the centre, is a par- 
ticularly fine example of American craftsmanship. The 
Gorham Co., Rhode Island, were responsible for these 
mouldings. 
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VER the impressive portals of the Research Station 
at Dollis Hill, London, are the words “ Research Is 
The Door To Tomorrow.” As a working formula this 
could hardly be improved, especially as it typifies the 
valuable work carried out by the various departments. 
Tests on plastics represent only a relatively small 
part of this work, but it is of interest to the plastics 
industry to consider steps taken by the G.P.O. to gauge 
the usefulness of materials submitted by manufacturers. 
Few of the tests carried out by the mechanical, 
chemical and electrical departments are new to the 
industry, but in many cases they have been adapted 
to meet special circumstances. The G.P.O. is concerned 
mainly with the mechanical and electrical properties of 
the plastic material and insists that a telephone or 
insulating board should be able to withstand heavy 
wear and tear without any visible signs of deterioration. 
The ability of a moulded part to give entire satisfac- 
tion under general service conditions depends upon the 
composition of the moulding powder; quality of both 
resin and filler, and the technique of moulding. Gener- 
ally speaking, the most common. breakdowns are due 
to bad curing practice, but occasionally they may be 
traced to insufficient mixing. 

The problem of fading is also worrying the G.P.O. 
just now, especially as coloured telephones are becom- 
ing more popular. New tests are being planned so as 
to give more accurate information regarding the 
reaction of coloured resins to sunlight. 

Another and more serious trouble is the effect of 
storage on certain types of plastic materials, particularly 
some of the urea resins. It has been found that light 
coloured telephone parts have a tendency to break 
down and laminate. This not only spoils their general 
appearance, but renders them a good deal weaker and 
less able to withstand shocks. 

The following notes give an outline of the more usual 
tests which are employed for examining plastics :— 


Izod Impact Test 
The toughness of a material is measured by its impact 
Strength, defined as the energy required to break a 
sample of given cross section. In the usual forms of 


= Calls the 
_ Plastics Industry 


testing machine the blow is delivered by a head swing- 
ing as a pendulum. The blow is delivered when the 
pendulum is at the lowest point of its travel, the energy 
given up by it being calculated from the difference 
between the initial and final angles of its swing. 

There are two forms of impact testing machine in 
common use, their distinction lying in whether the test 
piece to be broken is supported as a beam (Charpy 
type) or as a cantilever (Izod type). The G.P.O. 
Research Section machine is of the Izod type, and has 
been developed specially for the testing of insulating 
materials. 

With most materials the observed impact strength 
varies with such factors as shape of sample, velocity 
of the striking head at impact, etc., and test results 
are only strictly comparable when obtained under 
identical conditions. The standard test piece is 80 mm. 
long by 15 mm. square section with a V-notch, 5 mm. 
deep, 5 mm. wide and radiused 1 mm. at the apex 
across the centre of one of the long sides. 

Three interchangeable heads to the pendulum allow 
measurements to be made on samples having impact 
strengths varying from 3.7 ft.-lb. to 0.4 ft.-Ib. 

Additional fittings to the Research Section machine 
allow tests to be made on such finished parts as tele- 
phone cradle guards as well as on standard shaped 
test pieces. 

Cross Breaking Test 


Simple cantilever beam 200 mm. long, 15 mm. square 
section with similar V-notch as Izod 5 mm. from one 
end. 

The specimen is clamped so that 155 mm. protrude 
from the clamp. It is loaded 5 mm. from the free 
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Black, coloured and standard-type telephones 
in use to-day. 
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Cross breaking test. 





end by means of a dynamometer and bucket into which 
is allowed to flow lead shot at a constant rate of 9 kilo- 
grams per minute until 22} kilos. are held on the 
cantilever. This is taken as the proof load which must 
hold for three minutes without fracture. Loading is 
continued until the specimen breaks down. 


Plastic Yield Test 


This is generally carried out as a routine test, but 
the details are at present under revision. 


Beam Test 


This determines the modulus of rupture and the load 
extension curve. Standard cross breaking test speci- 
mens are used. The test consists of centrally loading 
a freely supported beam and measuring the deflection 


at the centre by a dial gauge reading direct to the 


nearest thousandth of an inch. 


Tensile Strength of Moulded Material 


Specially moulded pieces, A.S.T.M. type, and some- 
what similar cut-outs from sheet material, are tested 
by means of a standard Avery tensile testing machine. 


Vickers Diamond Hardness Test 


If the sample is suspected to be badly cured or 
mixed, this test, although not a standard one, is always 
carried out. 

Broken test pieces from the impact of cross break- 
ing tests are used for this determination. The 
broken surface is well filed and polished and the usual 
hardness test carried out across the polished diagonal. 
Many specimens of otherwise well cured mouldings 
made of good material, but which have failed in specifi- 
cation tests, have been found to have a soft core, 
whereas a really well made item is only slightly softer 
in the middle than at the surface. 


Abrasion Test 


For complete moulded telephone parts this test is 
interesting, as it gives information concerning the com- 
parative resistance to wear of different materials. 

A rumbling drum about 10 ins. long, diameter 9 ins. 
and lined with file card is used for the test. It is 
rotated at 60 revs. per minute by means of a small 
gramophone motor. Before placing in the drum the 


Tensile strength. 
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Vickers diamond hardness test. 


specimen is weighed and then rotated for one hour. 
It is then removed, cleaned, re-weighed and percentage 
lost calculated. 

The test is usually carried out about eight times on 
each specimen, and it has been found that similar 
materials may vary appreciably in their resistance to 
this type of abrasion. 


Fading Tests 


Fading tests are usually conducted on new materials, 
using an intense source of ultra-violet light. The 
deterioration of the surface as well as change of colour 
has to be watched. Ordinary black resin telephones 
must be able to withstand ultra-violet to the extent 
of 60 units (acetone methylene blue) and colours, 
30 units without any visible change. 


Soxhlet Extraction Test 


Sifted filings of the moulded product are extracted 
with acetone for six hours. The extractable matter 
must not exceed 7 per cent. This test is intended to 
show whether the material has been completely cured. 


Electrical Tests 


Electrical tests are made on specially moulded test 
pieces, both surface and volume resistivity being 
measured. The surface resistivity of each of three 
rectangular samples is measured between electrodes 
1 cm. apart. The electrodes are made by painting on 
aquadag using a template. The specimens are con- 
ditioned in a humidity chamber at 90 per cent. relative 
humidity and 22°C. for two days, after which the 
insulation resistances are measured. From these results, 
and the dimensions of the specimens, the surface 
resistivity or the resistance between parallel sides may 
be calculated. 

The volume resistivity is measured on each of two 
specimens in the form of circular discs. Tests are 
carried out after the specimens have been condi- 
tioned :— 

(a) For 24 hours in a dry atmosphere. 

(b) For 24 hours in water. 


Mercury electrodes are used and in order to eliminate 
the effect of surface leakage a guard ring is employed. 
The guard ring consists of a ring of aquadag which 
surrounds the top electrode. 
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Plastics 


What Plastics Are 


Il.—BITUMINOUS MOULDINGS 
By H. Courtney Bryson 


HE early success of bitumen as a moulding com- 

pound was caused by a shortage of rubber. The 
material known as Ebonestos or ebonized asbestos was 
one of the earliest to appear on the market and is still 
obtainable to-day. 

A typical bituminous compound consists of gilsonite 
asphaltum 20 per cent.; coal tar 5 per cent.; petroleum 
asphalt 20 per cent.; short asbestos fibre 25 per cent.; 
slate dust 30 per cent. A little lime or sulphur is some- 
times added to harden up some of the constituents of 
the binder. 

Gilsonite is a black, hard, semi-fossilized mineral with 
a high melting point, occurring in seams; petroleum 
asphalt is the residue left after the distillation of crude 
petroleum and is added, like the tar, to soften the hard 





Mixing bitumen and asbestos, 
etc., at Ebonestos Insulators, Ltd. 


asphaltum. The asbestos gives strength and heat resist- 
ance, and the slate dust smoothness of surface. Before 
the days of synthetic resins a material of this nature was 
looked upon as the standard moulding compound and 
used for most kinds of mouldings. 

In producing the material, the bitumens are mixed 
hot in a huge dough mixer and the fillers are then 
added. When these are incorporated the material is 
sheeted out on rollers. The sheets are softened on a hot 
plate, and the plastic dough is pressed into shape by 
dies in powerful mechanical or hydraulic presses at a 
pressure roughly equal to that used for moulding 
Bakelite. 








Rolling the mixture 
into sheets. 


Material of this nature is suitable for making mould- 
ings of thick section only. It is brittle in thin sheets. 
The defect may be partly overcome by using cotton 
flock in place of asbestos fibre. It is then possible to 
make moulded telephone bobbins and the like, although 
these are now more commonly produced from cellulose 
acetate by the recently perfected method of extrusion 
moulding which will be described in a later issue. In 
spite of this, it is interesting to record that, for instance, 
the square telephone covers seen in public call boxes are 
thin and light, yet sufficiently strong to be stood upon. 
They are made from bituminous compositions. 

Unlike Bakelite, which is moulded in very hot 
moulds, bituminous compounds are usually pressed in 
tools which are but slightly warm, and again, also unlike 
Bakelite, lightly lubricated. The material does not 
emerge from the mould with the attractive surface finish 
of Bakelite. It has a dull and unattractive look which 
is usually improved by a coat of black lacquer. Unlike 
Bakelite, strong sunlight, sea air and weather have no 
influence on a properly constituted bituminous plastic, 
and such materials are consequently employed for the 
manufacture of overhead line insulators and the like, as 
well as for terminal blocks, insulating bushes, panels 
and underground transmission parts. Unfortunately, 
bituminous plastics are non-resistant to oils and there- 


. fore cannot be used where such contact is likely to occur, 


e.g., inside transformers. 
If acid-resisting blue asbestos fibre is employed in 
place of the usual white fibre, then battery boxes and 





Plastics 


accumulator cases may be produced satisfactorily and 
economically, since the moulding is resistant to both 
acids and electrolysis. Moulded Bakelite, unless 
specially prepared, disintegrates under the action of the 
electric current in contact with aqueous liquids. 

The tensile strength of a typical bituminous moulding 
is of the order of 1,000 Ib. per square inch, the cross 
break strength about 3,000 Ib. per square inch, the im- 
pact value about .2 foot-lb. per square inch, and the 
softening point generally about 100°C. As stated, the 
electrical properties are not good compared with ebonite. 










Placing the weighed and 
softened material in the mould. 


Inferior mouldings contain asbestos which has not been 
through a magnetic separator, and so tend to be con- 
ductors rather than insulators. The usual methods of 
expressing results of electrical breakdown are not of so 
much use here as in the case of other moulding com- 
pounds, and it is usually considered that if the moulding 
will stand 20,000 volts on } in. for three minutes it is 
sufficiently good. No decomposition under the action 
of an electric arc occurs as it does with Bakelite. 

The softening point can be raised to the extent of 
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Extracting the 
completed moulding. 


practical infusibility, generally at the expense of some of 
the strength, by making a varnish from a mixture of 
bitumens, using this to impregnate the asbestos, then 
pressing .when the mixture is nearly dry and curing 
slowly for a long period (up to two weeks) in an oven 
with a slowly rising temperature. Such products are so 
nearly fire-resisting that they can be used with complete 
safety as arc chutes for underground trains. 

They possess, like all bituminous compounds, the 
great merit of being extremely cheap. It is important 
to note that most bituminous plastics suffer from cold 
flow; that is, under pressure they will flow slightly, and, 
therefore, it is impossible to bolt them tightly to hold 
them rigidly in any way. Infusible materials of the 
Bakelite type do not suffer from this defect. 

By far the greatest quantity of material produced by 
this process is black and used in inconspicuous places. 
By the use of so-called ‘‘white’’ bitumens, stearine 
pitch, copal gum and rosin in conjunction with suitable 
colouring matter, e.g., red oxide, coloured mouldings 
may be produced. They are seldom required, though 
certain overhead tramway insulators are made in red 
and sometimes even in green. 








examples of finished bitumen plastics (Ebonestos Insulators, Ltd.). 
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PRODUCTION 


Practical Information dealing with Raw Materials, Moulding 

and Forming of all types of Plastics—Thermo-Hardening 

and Thermo-Plastic—Works-Organization, New Plant and 
Control Apparatus 


NOTES AND COMMENTS 


Raw Materials 


T the Conference on Plastics held early this year, 

the important problems of availability of raw 
materials were discussed. Most important, perhaps, was 
the discussion on phenols and cresylic acids. We also 
remember that a letter from Mr. Colin Buist, of Low 
Temperature Carbonization, Ltd., was read out. It was 
to the effect that low-temperature cresylic acids should 
be examined as to their suitability for moulding pur- 
poses. The reply to the letter by one speaker was 
extremely short—it was that low-temperature cresylic 
acids have been found unsuitable, as the time of curing 
of resins made from them was too great. 

Such a reply might be considered as disappointing, 
remembering that the reason for the meeting was to 
consider the danger of lack of raw materials in war time 
and that in time of war even low-grade materials are 
useful. We also presumed from this reply that what 
work on low-temperature cresylic acids had been done, 
had all proved the uselessness of these acids. 

It is, therefore, somewhat astonishing to read the 
latest report of Colonel Bristow, the Chairman of Low 
Temperature Carbonization, Ltd. In it we read that 
there has been erected at Barugh “a new type of plant 
for the extraction of the tar acids from the crude 
ore. . .. In addition, it has been demonstrated that 
there is no fundamental difficulty likely to be encoun- 
tered in the use of the company’s products, for the 
production of the synthetic resins required for the 
rapidly expanding plastics industry....It is of 
interest to note that in a comparatively short time we 
shall be the largest producers of tar acids in the 
country.” 

We cannot expect details in a Chairman’s speech, so 
that we await complete information of these new acids 
with considerable interest. 


Shellac Research 


HOSE in the plastics industry who have hitherto 

considered shellac as somewhat of a “‘ back-number ” 
should read the latest report of the Indian Lac Cess 
Committee. This institution is well alive to the draw- 
backs as well as the advantages of this resin. What 
is more important, the Committee is proceeding with 
commendable energy to eliminate the disadvantages by 
continual research. The work of Mr. A. J. Gibson, the 


Special Lac Inquiry Officer, and of the Indian Lac 
Research Institute in India should be fruitful. 

In India investigations under the following heads 
have been carried out :—Improving methods of shellac 
manufacture; methods of analysis; bleaching of 
shellac; production of new materials by combination 
with sulphur, glycerine, castor oil, linseed oil and tung 
oil; heat hardening properties of lac, the acceleration of 
this process and improvement in heat and water resist- 
ance and mechanical strength of shellac. These have 
yielded promising results, which are of particular 
interest in the utilization of “ Kiri” in plastic moulding. 

The London Shellac Research Bureau was formed as 
late as 1933, and in the last two years research has 
resulted in the evolution of a method of splitting up 
lac into three parts—commercially pure hard lac resin, 
commercial soft lac resin and commercial lac wax. 

The first named has shown definite indications of 
being of higher value than ordinary lac as a varnish in 
electrical insulation. Other promising fields of applica- 
tion are enamelling wire, impregnating cotton-covered 
wire mouldings for electrical and general purposes, 
lac-bonded insulating boards, etc. 





U.S.A. Develops New Metal for Moulds 


The new alloy consists approximately of 97.5 per cent. 
electrolytic copper and 2.5 per cent. beryllium. The 
metal possesses exceptionally good casting properties and 
produces very little scale. According to early work 
carried out on the alloy, it appears that beryllium copper 
moulds can be produced economically for small parts 
of intricate design where a hob would be too fragile to 
stand up to stresses imposed in the reproduction of 
cavities in mild steel. It is promised that the production 
of moulds made of the metal will be possible at a greatly 
reduced figure. 


Solvents for Synthetic Resins. 


The Société Nobel Francaise has produced a series of 
solvents from the reactions between substances like 
ethylene glycol and aldehydes. Such liquids are stated 
to be excellent solvents of condensation products of 


. vinyl alcohol and formaldehyde, and enable the produc- 


tion of films, varnishes, transparent sheets of synthetic 
resins to be made. The solvents are stated to be non- 
poisonous, neutral and of reasonably high boiling point. 
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Answers to Queries 


Arochlors for Mould Lubrication 


C.D. and Co., Greenwich.—Arochlors may be ob- 
tained from Monsanto Chemical, Ltd., Victoria Station 
House, Victoria Street, London, S.W.1. As. there is a 
wide range of these chlorinated diphenyls, advice should 
be obtained from the above-mentioned firm. 


Fountain-pen Tubes 


L.B.R. Co.—Transparent ring-type tubes for fountain- 
pen manufacture may be obtained from the British 
Xylonite Co., Ltd., Larks Hall Road, London, E.4, or 
from May and Baker, Ltd., 42 St. Paul’s Churchyard, 
E.C.4, or Erinoid, Ltd., Stroud. 


_ Pump-casing Fabrication 


Alloa, Scotland, 
To the Editor, Plastics 


Sir.—We manufacture centrifugal pumps on a large 
scale, these being single-stage and multi-stage type. 
Could you put us in touch with the most likely suppliers 
of the material to enable pump casings, impellers, etc., 
to be produced from synthetic material? Yours faith- 
fully, H.E.C., Ltp. 


{Will readers interested in the above communicate with 
the Editor? What is presumably required is a resin 
such as is typified by Keebush (Kestner Evaporator 
and Engineering Co., Grosvenor Gardens, S.W.1), 
or by the German resin Haveg. ] 


Abrasive Resisting Plastic 


Coventry. 
To the Editor, Plastics 


Sir,—Will you please help me with the following little 
problem? I am anxious to know if there is available 
any abrasive-resisting plastic material suitable for fan 
runners, hand-blades, and for the construction of large 
fans for industrial use. The material would have to be 
unaffected by grinding dust, coal dust, etc. I shall 
appreciate your help. Yours faithfully, 


[Epitor’s Note.—Names of possible manufacturers 
have been sent to this reader, but we should also add 
the use of special rubbers; for this purpose he 
should communicate with firms like Nordac, Ltd., 
Reno Works, Wealdstone, Middlesex, or The Dunlop 
Rubber Company, Fort Dunlop, Erdington, 
Birmingham. } 


Pocket Rules 


Shrewsbury. 
To the Editor, Plastics 


Sir,—I have been reading with much interest your 
timely publication and venture to ask your assistance 
in locating a manufacturer who would be interested 
in the manufacture of a 6-in. pocket rule. The rule 
could be made of celluloid or similar material of a not 
too brittle nature. It is a patented article which will 





draw any size of circle as well as straight lines and it 
is intended for production at a selling price of 6d. or 
thereabouts. It differs from an ordinary pocket rule 
only to a small degree. Thanking you in anticipation 
of your kind assistance, 
Yours faithfully, 
J.A.B. 


[The Editor would be glad to put manufacturers into 
touch with the above inquirer. ] 


Plastics for Casts 
Catford, S.E. 
To the Editor, Plastics 


Sir,—As art master in a central school I try to keep 
in touch with modern tendencies in industrial design 
and the different media now employed, and was very 
interested in your journal, in particular the paragraph 
on plaques. 

Of the materials now in use in the school, plaster 
suffers from the disadvantages you mention, and at best 
can only simulate some other medium; clay, whilst 
being satisfactory in the initial design stage, requires 
a kiln to make it permanent; and bronze, besides 
requiring the expensive services of a foundry, needs 
finishing equipment to bring it to a conclusion. As 
an example, I recently designed a “ house” trophy 
which was cast in bronze. The founders and finishers 
between them have lost much of the texture of the 
original design, and the job was relatively expensive. 

I now seek a “ plastic” which is simple to cast—as 
plaster of paris is—and which does not require pressure. 
If there is such a thing which also has pleasant qualities 
of its own it would be the ideal medium for work with 
the boys, so that they could carry the whole job through 
themselves to a conclusion. 

If such a substance exists I should be extremely 
grateful if you will put me in touch with a firm 
supplying it. 

Yours faithfully, 
J.D.B. 


[Epitor’s Note.—I fear the ordinary moulding resins 
would not be suitable for your purpose. Perhaps you 
will be interested in the- new wax-resin mixtures 
depicted on another page. These, however, although 
of high melting point, cannot be compared with the 
Bakelite or urea type for hardness. ] 


Neoprene Latex 
Venlo, Holland. 
To the Editor, Plastics. 


Dear Sir,—As subscriber of the journal Plastics we 
are interested for an address of Neoprene latex. 
Would you be kind enough to give us addresses of 
firms which can deliver this material? 
Yours faithfully, 
N.V. CHEMISCHE FABRIEK L. VAN DER GRINTEN. 


[Imperial Chemical Industries, Ltd., Millbank, London, 
are suppliers and will forward pamphlets on the use of 
Neoprene latex to inquirers.’’ | 
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Plastics 


Tendencies in the Manufacture 
of Moulding Materials 


HILST the plastics industry has prepared 

numerous moulding materials of great variety 
and of high artistic and decorative value, many are 
rather brittle and of low impact strength. On the other 
hand, the plastics industry has produced structural 
materials of extremely high impact strength and elas- 
ticity from laminated goods based either on paper or 
woven fabrics. They cannot, however, be shaped as 
required under heat and pressure, and have to be 
machined with special tools and by means of expensive 
operations. This fact, as well as the prolonged pro- 
cessing times, make these materials too expensive for 
numerous applications where otherwise their use would 
be recommendable and desirable. 

The principle of a new moulding material of this type 
can be illustrated briefly as follows :—Fibrous materials, 
e.g., a cellulose fluff, are processed in a beater or 
hollander as used in the paper-making industry. Resin 
solutions, e.g., resin in caustic soda, are added to the 
pulp at this stage of the process, when the felt formation 
is started. The resin is then precipitated or salted out 
in order not only to coat, but also to impregnate the 
fibres thoroughly. Such materials are already on the 
market in Germany and are known as Wolff or Pe-Te 
Presstoff. Various methods are used to precipitate the 
resin. It is obvious, for example, that special methods 
have to be applied for materials required for the elec- 
trical industries in order to prevent formation of salts, 
which would decrease their insulating value. Some 
manufacturers use flocks or produce a felt first, and 
impregnate these intermediate products by similar 
methods. Developments leading to almost the same 
and eventually even more efficient results have been 
made in this country. Here the impregnation of the 
felt-forming fibres is achieved by resin-emulsions. 

It is unnecessary to describe the advantages of using 
emulsions in this article. It will be sufficient to men- 
tion here that in addition to the yield of high-grade 
moulding materials based on linters and cellulose fluff, 
the resin-emulsion method has opened an easy way of 
preparing satisfactory cheap materials by impregnating 
and bonding waste products, e.g., old cement sacks, 
waste paper, etc. 

The advantage of this kind of product lies in the 
fact that a homogeneous felt-like structure is obtained 
which imparts certain physical properties to the 
moulded articles, which range between the properties 
of powder mouldings and laminated materials. The 
fibres, not only coated but impregnated with a resin, 
actually flow under heat and pressure, and thus can be 
used for the moulding of intricate designs. A new 
field of applications is opened by these materials, which, 
moreover, can be coloured and made to yield good 
surfaces. 

The only material formerly on the market having 
similar strength, but with limited moulding properties, 
was made by chopping pre-hardened laminated sheets, 
and moulding these chips in a second operation under 
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heat and pressure. The flow-characteristics of these 
were poor, while the final product did not show good 
surface effect and had only very limited colouring 
possibilities. 

It is evident that only one stage resins (resols) can 
be used for the above described processes because of 
the water solubility of hexamethylentetramine. 
Furthermore, moulds, temperatures and pressure have 
to be adapted to the special characteristics of this new 
moulding material, and in order to preserve the fibres 
the materials are marketed in the form of sheets, rods 
and tapes, and not as powders. 

The following table illustrates for comparison some 
properties of ordinary powder mouldings, laminated 
materials and the new products. 

















“ The new 
rdinary P moulding 
Powder- a material of 
mouldings impregnated 
fibrous felts 
Spec. gravity . .| 1.2-18 134-14 | 1.38-1.43 
Water absorption . 1.2-8%, 0.5-1% 0.35-1.8% 
Heat resistance e e e 
degree Martens 100-150 105-150 180-200 
Tensile Strength .| 2,400-7,000 | 10,000-20,000 | 5,000-15,000 
Ib. per sq. in.| Ib. per sq. in. | Ib. per sq. in. 
Resistance to 5-17 30-40 25-30 
impact | cm kg/cm? cm kg/cm2 | cm kg/cm* 
Compression : 20,000-45,000 | 15,000-35,000 
Strength |Ib. per sq. in.| Ib. per sq. in. | Ib. per sq. in. 
Brinell Hardness . 40-42 39-40 





The finished articles made of the above described 
new moulding materials have extremely good machin- 
ing properties and can even be riveted. Their strength 
and toughness render them very useful for many new 
applications, as, for example, iron-clad switch gear and 
for moulding containers and bearings. Articles made 
by the continuous moulding process (extruding of 
thermosetting resins), which at present find only very 
limited uses because of their brittleness and fragile 
nature, could be highly improved if made from this 
new kind of moulding material. Comparatively few 
technical difficuities have to be overcome in order to 
adapt the process and moulds to these fibrous 
mouldings. 

In short, the new type opens up a new future for 
engineering structures, especially as the emulsion 
method allows for the amalgamation of hitherto incom- 
patible substances such as phenol resins with bitumen 
or vulcanized rubber latex. 





Erratum 


In the June issue of Plastics, Mr. Eyssen’s article 
(Table 2) contained a typographical error. , The wear 
should be 0.05 mm. per 500 hours and not 5.05 mm. 





Plastics 


PLASTISCOPE 


No. 2.—Toys 
By G. N. Higgs 


ITH very few exceptions, no serious attempt has 
been made by the plastics industry to enter toy 
manufacture. On the other hand the large distributors of 
toys know little regarding plastics and the great possi- 
bilities in them. The variety of colours that are not 
merely painted on but permanently fixed throughout 
its bulk, transparency, the lightness and toughness, the 
electrical properties and many others which may be 
had at will, are characteristics of plastic materials that 
make them ideal for many branches of this fascinating 
industry. 
Certainly it presents an admirable opportunity for 
the plastics industry. Moreover, from the variety 
therein much may be learnt and technique improved. 


Railway Trains and Accessories 


In this particular field, although small parts of model 
railway trains have been moulded, it appears to be an 
easy matter to mould complete engines, electric bogies, 
carriages, trucks, etc. The streamline design now 
widely adopted is of material assistance to the manu- 
facturer in producing models of this description, in ease 
of moulding, costs of moulds, and clean ejection. 

Inserts can be moulded in position to take the power 
units and other moving accessories, and if due con- 
sideration and careful thought is given to design, 
assembly costs can be reduced to a minimum. It will 
be found that wheels are an ideal production by injec- 
tion moulding. 

The colouring can be arranged so that the main body 
or principal colour is embodied in the plastic material, 
and the remainder sprayed. It should be arranged that 
the portions which are to be sprayed are either sand- 
blasted or produced from an etched mould. A rough 
surface on the moulding gives a more perfect adhesion 
of the lacquer. This process is sometimes regarded as 
unnecessary, but it is essential unless the moulder 
desires returns after several months for respraying. 
Lacquer, especially cellulose, has an unfortunate habit 
of peeling off after leaving the factory, a trouble 
accelerated by changeable climatic conditions. It is 
probable that many types of plastics exude small quan- 
tities of fluid of a somewhat greasy nature. It is even 
the practice in some finishing shops of polishing mould- 
ings with a greasy compound prior to spraying. This 
is obviously bad practice. 

For train buffers, rubber inserts are suggested and 
where possible a ridge or groove made to take a rubber 
band which should completely encircle the moulding. 

Rails have already been made of rubber which has 
the advantage that they can be ill-used, but more ser- 
viceable rails could be moulded with the electrical con- 
tact portions inserted during moulding. 
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Toy House built 
entirely of Bakelite 
bricks and units. 


Signals, signal boxes, stations, tunnels, bridges and 
all manner of accessories are awaiting the careful con- 
sideration of the designer of plastics. 


Motor Cars and Motor Boats 


I have a slight recollection that one prominent firm 
of moulders produced a miniature of Sir Malcolm 
Campbell’s ‘‘ Blue Bird’’ racing car, but since then 
little has been done. 

Motor cars are certainly worthy of careful considera- 
tion. They can be propelled either by electric battery 
and motor or clockwork, and earlier reference to the 
methodical use of inserts applies also in these produc- 
tions. It should be remembered that the same moulds 
may be used to produce a type which is not self-pro- 
pelling and, of course, less costly. These remarks also 
apply to model motor coaches and motor buses. 

The production of a standard line of pedal miniature 
motorcar had a definite future, and one of the most 


. important considerations, particularly from the sales 


aspect, will be the saving of considerable weight, 
thereby relieving the child rider of undue strain. The 
principal reason put forward by many parents for pro- 
hibiting their children from using this type of toy is 
mainly on this account. It should also be kept in mind 
when considering this proposition, that the design 
should admit of utilizing as many components as pos- 
sible for the production of a miniature switchback car; 
the rails can be made of reinforced or laminated 
material which can be bolted.and keyed together and 
taken apart for storage. 

Again, there are distinct possibilities in model yachts 
and ships of all descriptions, the hulls of which can be 
either moulded from powder or laminated preforms, 
and a numerous quantity of fittings of all types, includ- 
ing propellers, rudders, steering tillers and wheels, 
ventilators, cabin lights, capstans and cleats. In fact 
there is little, except the power plant, that cannot be 
moulded. 


Toy Aeroplanes 


The fuselage of a toy aeroplane should be moulded 
of phenolic or urea material of very thin section and 
most carefully considered webbing, bearing in mind 
that it must support the propeller and elastic drive. 
The latter requires greater strength than is generally 
anticipated. The wings should be moulded or cut from 
cellulose acetate, carefully shaped according to latest 
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eronautical design and webbed for strength where 
necessary. They should be fixed into slots moulded 
into the body, lined with fairly substantial soft rubber 
bushings and further supported by elastic tie ropes. 
With this construction, it will be noticed that in the 
event of a crash, and these are very general with 
models, the rubber fittings will take a considerable 
amount of the shock received. The rudder and eleva- 
tor can be moulded in one piece and held to the tail 
of the body by a ball joint, the ball being moulded on 
the combined rudder and elevator and the socket, half 
in each half of the body mouldings. The wheels should 
be of soft rubber with a plastic bush, running on a 
moulded axlepin forming part of a lug which is 
moulded in one part with the body. 

This description will give the designer food for 
thought, but it must be kept in mind throughout the 
whole of this work that as thin a section as possible 
must be used in all parts of the machine and weight 
kept down at every opportunity. 


Miniature Furniture 


Miniature furniture can be designed and produced of 
laminated material together with reinforced and plain 
mouldings and the usual extensive variety of colours 
should again prove of exceptional value. Tables, 
chairs, cupboards, desks, etc., should all engage the 
particular interest of designers, moulders, as well as 
many of the large wholesalers, and with a combination 
of efforts these experts should be able to produce the 
right article and create an exceptional demand. 

A midget carpet sweeper is perhaps worth consider- 
ing, which can also be adapted for a table bread crumb 
sweeper. The latter has been already attempted, but 
apparently the design was not of the best and in use 
the machine was not entirely satisfactory. An improved 
toy of this type would be welcome. 
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Doll’s Houses, Military and Naval Forts or Castles 


These are items which are worth attention. There 
is also a large number of accessories and fittings that 
can either be offered for sale with the major part as a 
complete set or as extras at a separate charge. Choice 
of the plastics as well as the actual design is of great 
importance. With careful thought and consideration 
quite pleasing results should be obtained. 


Miniature Electrical Apparatus Sets 


Telephones have already been attempted in several 
designs, and, unless a special demand is created, should 
be left to those already in the field; a telephone set 
boxed up in separate parts for assembly should be 
attractive. This plan can also be carried out with 
many other classes of electrical toy, for instance the 
complete parts for an electric motor or dynamo, electric 
accumulators or batteries, bells or buzzers, and lamps. 


Bricks for Home Assembly 


The great strides which have been made during the 
past few years with standardized fittings and parts for 
children to erect their own buildings and mechanical 
working models is noteworthy. Again, with the wide 
choice of colours and the advantage of less weight in 
plastics generally, a carefully designed mouldable inter- 
locking brick has the most promising future and if this 
does not succeed in superseding the metal types, it 
should be designed with the idea of being used in con- 
junction with them. There are also numerous other 
items which can be constructed for use with this line 
of toys, the list of which can be gradually increased by 
adding new items as and when evolved and at con- 
venient times. This is also a venture with a demand 
for quantities which are worth while, and can be used 
as a factory stop gap, a somewhat rare and valuable 
feature to the moulder. - 








Mellon Institute 


Our commentary on research stations has brought an 
interesting pamphlet from the Mellon Institute in Pitts- 
burgh, the activities of which are generally world 
known and so fruitful of economic worth. After 26 
years of very useful life the institute has now a new 
home in Fifth Avenue of that city. From the beautiful 
exterior it is difficult to realize that there are eight floors, 
which contain, in addition to executive offices, palatial 
reading and social rooms, machine shops, semi-technical 
scale plant and a large number of chemical and physical 
research laboratories. 

It was uiider the egis of the Mellon Institute that the 
earlier investigations on the well-known plastics 
“‘Redmanol,’’ ‘‘Plaskon’’ and ‘‘Vinylites’’ were 
carried out so that this Institute deserves especially the 
gratitude of our industry. 

Since most razor and safety razor manufacturers are 
now employing plastic materials for the construction of 
their goods, they will be interested in the results of a 
special branch of research that was carried out in 1936 
on the mechanics of shaving—an apparently strange 
field but nevertheless really worth while investigating. 

Studies of shaving characteristics influenced by the 
design of the guard of the safety razor have demon- 
strated that the angle formed between the blade and 


the skin, as controlled by the shape and position of the 
guard bar, is the principal factor. When this angle is 
large, the tendency is increased to injure the skin and 
to cause discomfort during shaving because of a pulling 
effect on the hair roots. The same condition, however, 
permits close shaving with relatively dull razor blades 
more easily than is the case when this angle is small. 
Whereas the shaving problems of different individuals 
may vary greatly—as much as 8 to 1 in some aspects— 
a number of guard bar designs have been found that 
appear to give most men best results. 





The New Mellon Institute. 
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TRADE AND FINANCIAL NOTES 


Rockhard Resins, Ltd., and Cello- 
mold, Ltd., have amalgamated and 
will continue working under the name 
of Cellomold, Ltd. - The firm of 
F. A. Hughes and Co. acts as sole 
distributors. 


A large portion of the new exten- 
sions of the Birmingham offices of 
Bakelite, Ltd., is now complete. 
Especially attractive is the Conference 
Room, the furniture of which has been 


larger premises. They have accord- 
ingly obtained a suite of rooms at 121, 
Victoria Street, Westminster, S.W.1. 
The telephone number is Victoria 
6931-2 and the telegraphic address 
‘‘Tufnol, Sowest, London.’’ The new 
offices were opened on June 24. 


For the information of manufac- 
turers of toys and nursery equipment 
the Walt Disney-Mickey Mouse office 
in London informs us that an unusual 





designed to show the many uses of 
the company’s products for table tops, 
decorative inlays, etc. (See photo.) 


The total exports from the Argentine 
of casein for the first quarter of the 
current year was 5,631 metric tons. 
Germany has decreased her imports 
considerably, but the United Kingdom, 
the United States of America, and 
Japan have increased casein imports. 


The South African Government has 
decided that all types of transparent 
wrappers shall be free of customs 
duties. This refers to wrappings from 
all sources. Hitherto there was a duty 
of 10% ad valorem, with sundry 
industrial rebates. 


Mr. R. S. Hudson, M.P., Secretary 
of the Department of Overseas Trade, 
has appointed Mr. W. Harpham and 
Mr. A. E. Percival to be his Private 
Secretaries for Department of Over- 
seas Trade and for Board of Trade 
duties respectively, and Mr. Ronald 
Tree, M.P., to be his Parliamentary 
Private Secretary (unpaid). 


Increasing sales of Tufnol have made 
it necessary for Ellison Insulations, 
Ltd., to move their London offices to 


opportunity is available for those who 
were too late to ‘‘cash in’’ on the 
popularity of Mickey Mouse, which 
still shows no signs of abating. They 
can now apply for exclusive rights to 
produce merchandise based on the 
characters in the new ‘‘Snow White 
and the Seven Dwarfs’’ film, the first 
cartoon to run for 90 minutes. As 
**Snow White and the Seven Dwarfs ”’ 
will form the basis of separate 
merchandise contracts, a profitable 
new field, not covered by present 
Disney licensees, is open to those 
enterprising manufacturers who are 
the first to stake their claim. 


At Kuala Lumpur the new Rubber 
Research laboratories, _ possessing 
equipment to the value of £25,000, 
were opened a few weeks ago by Sir 
Shenstone Thomas, Governor of the 
Straits Settlements. He stressed the 
importance of liaison between research 
workers and producers in order to 
combat possible competition between 
synthetic and natural rubber. 


The Jrish Times reports that a 
recent Order, under the Control 
of Imports Act, relating to rubber- 
proofed cloth, appoints the period 





from August 1, 1937, to January 31, 
1938, as the tenth quota period, and 
appoints as the quota for that period 
900,000 square yards of the material. 


American industry is planning well 
ahead. Such industries as rayon, 
lacquers and plastics, heavy chemical 
consumers are making huge annual 
gains, not only because of good general 
business, but because they are finding 
greatly expanded markets and new 
uses. An example is Du Pont, which 
spent over $30,000,000 on plant expan- 
sion in 1936, which is continuing at 
something like that rate this year, and 
which recently proposed a $50,000,000 
$4.50 Preferred stock issue. Among 
other companies which are making 
important additions to plant are Union 
Carbide, Dow Chemical, Monsanto 
Chemical, Hercules Powder, Atlas 
Powder, and American Cyanamid. 


The address of Catalin, Ltd., has 
been changed to 3, Vere Street, 
London, W.1. The telephone number 
is Mayfair 8336-9. 


Messrs. Thomas de la Rue and Co., 
manufacturers of plastics. etc., have 
declared a first and final dividend of 
8 per cent. for the year ending 
March 27 (against 64 per cent.). 


Harrison Bros. (Plastics) Ltd.— 
Private company. Registered June 11. 
Capital £7,000 in 7,000 shares of £1 
each. Objects: To carry on the 
business of designers, manufacturers 
and moulders of and dealers in articles 
and fittings made of synthetic resin 
materials, cellulose, casein, ebonite, 
bitumen, celluloid and any other 
plastic compounds for motorcars and 
coaches, aircraft, boats, ships’ elec- 
trical apparatus, hollow-ware, etc. The 
directors are: Eustace V. Preston 
(permanent director and chairman), 
‘‘ Meifod,’’ Shakespeare Drive, Shirley, 
Warwickshire; Wm. N. Preston, 
“ Penhelig,”” Broad Oaks Road, Soli-’ 


hull. Solicitors: Lane Clutterbuck 
and Co., 125, Edmund Street, 
Birmingham. Registered office, 92, 


Mott Street, Birmingham. 


At an ordinary general meeting of 
Lancegaye Safety Glass (1934), Ltd., 
the chairman said that the company 
had had a successful year of trading. 
They had acquired a well-built factory 
which, when fully equipped, would 
increase production to a total of 
44 million square feet per annum. 
After providing for all charges, the 
net profit earned was £46,066, and 
with the unappropriated profits of the 
subsidiary company the total profits 
for the year were actually £50,238. 
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Journals 


“PLASTICS.” Dealing with the Manufacture, Uses 
and Potentialities of Plastic Materials. Monthly, 1/-. 


“THE MOTOR.” The National Motor Journal. 
Every Tuesday, 4d. 


“THE LIGHT CAR.” The Recognised Journal 
for Light-car Owners. Every Friday, 3d. 


“THE AEROPLANE.” The International 
Authority on Civil and Service Aviation. Every 
Thursday, 6d. 


‘““THE COMMERCIAL MOTOR.” The Leading 
Journal of the Road Transport Industry. Every 
Friday, 3d. 


“MOTOR CYCLING.” The Original Motor 
Cycling Journal. Every Wednesday, 3d. 


“CYCLING.” The Leading Cycling Journal of the 
World. Founded 1891. Every Wednesday, 2d. 


** THE MOTOR BOAT.” For all interested in large 
and small Pleasure Motor Craft, Sailing Craft with 
Auxiliary Engines, and Commercial Motor Vessels for 
Coastal Services and Inland Waterways. Every 
Friday, 4d. 


“THE OIL ENGINE.” Deals with Compression- 
Ignition Engines for All Purposes other than 
Marine Propulsion. 15th of Each Month, 1/-. 


‘THE MOTOR SHIP.” The Only European 
Journal Dealing Exclusively with Oil-engined Vessels. 
First of Each Month, 1/-. 


Manuals 


“PETROL & OIL ENGINES.” 2/6 net; 2/9 post 


free. 


“OIL ENGINES for Road, Rail and Air Trans- 
port.” 5/- net; 5/6 post free. 


“MOTOR ELECTRICAL MANUAL.” 2/6 net; 
2/9 post free. 


“MOTOR BOAT MANUAL.” 5/- net; 5/5 post 


free. 


“THE MOTOR MANUAL.” 2/6 net; 2/10 post 


free. 


“MOTOR SHIP REFERENCE BOOK.” 
5/~ net; 5/6 post free. 


“HOW TO DRIVE A CAR.” 2/6 net; 2/9 post 


free. 


“MOTOR REPAIR MANUAL.” 2/6 net; 2/9 
post free. 


“MOTOR CYCLING MANUAL.” 2/- net; 
2/3 post free. 


“THE AEROPLANE” DIRECTORY OF THE 
AVIATION AND ALLIED INDUSTRIES. 10/- 
net, post free. 


The above Manuals are obtainable from all 
principal bookstalls and booksellers or direct 
from the Publishers. 


TEMPLE PRESS LTD., 5-\7, ROSEBERY AVENUE, LONDON, E.C.1. 
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PATENT 


Grind in one Operation to desired Fineness :— 



















GASEIN PAPER 

ASEHALE SHELL Ac COMPACT 
BITUMEN BAKELITE nne 
CHEMICALS SYNTHETIC Materials 

MOULDING Powder WASTE Products, Ete. Wiviuee 


Scope of Products successfully handled practically unlimited. 
MAXIMUM OUTPUT at LOWEST COST. 


A few of the 17,300 users :-— 


*Albright & Wilson Ltd. 
*Bank of England 
*Boake, Roberts & Co., Ltd. 
*British Celanese Ltd. 
*Cellactite & Brit. Uralite Ltd. 
*Colas Products Ltd. 
*Croydon Mouldrite Ltd. 
*Crystalate Gram. Record 
Mfg. Co. Ltd. 
Decca Record Co., Ltd. 
*Dover Ltd. 
Duche, T. M., & Sons 
*Ferguson, James, & Sons, Ltd. 
Gramophone Co., Ltd. 
*GrangemouthWood-Flour Co. 
*Imp. Chemical Industries * 
*Imp. Tobacco Co. 
*Lever Bros. Ltd. 
*Suter, A. F., & Co., Ltd. 
Taylor, L., & Co., Ltd. 


*Denotes Repeat Orders 
Write for Catalogue P. Demonstrations willingly given 


MIRACLE MILLS LTD. 
90, LOTS ROAD, CHELSEA, LONDON, S.W.10 


: FLAXMAN 1456 (5 lines) 





TO INSTALL 
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CASEIN | 


RENNET & LACTIC 
ALL GRADES 


Write for Samples 


and Quotations 


L. THOMSON 
© LIMITED °¢ 


Mark Lane Station Buildings 


LONDON, E.C.3 


BH Telegrams : 


33 , Telephone : 333 
3 * Elteemilh, Fen, London.” Royal 6071 (4 lines) ::: 











Jl 


Specialists in 
Heating and Cooling 
Problems as applied 
to Presses, etc., for 
oy aN POWEOTS. ... 


b 


OUR H.H.H. SYSTEM 


supersedes all other methods 


Write or phone 


HEYWOOD « BRYETT 


Heating Engineers 


13, DARTMOUTH HILL, Wi 
Tideway 3386 Yj 


PLEASE MENTION “ PLASTICS” WHEN 









SPECIALISTS IN THE 
PRODUCTION OF MOULD- 
INGS AND PRESSINGS FROM 


CELLULOSE 
ACETATE SHEET 
MATERIAL 


(NON-FLAM CELLULOID) 


AVAILABLE IN A WIDE RANGE OF TRANSPARENT, 
TRANSLUCENT AND OPAQUE COLOURS. 











Send us your enquiries. 
CLIFF WORKS, ST. JAMES’ STREET 


NOTTINGHAM 


"Phone: 2127. Telegraphic Address : ‘* Mouldit,”” Nottingham 





CORRESPONDING WITH ADVERTISERS. 
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Cc ALL BRITISH 


gile CAST RESINS 
AND 
MOULDING POWDERS 


PERMASTIC LTD., WOODHAM WORKS, NEW HAW, WEYBRIDGE, SURREY. (Byfleet 683) 

















BECOME A REGULAR 


READER OF “PLASTICS ON PLYWOOD” 


NORCROSS PANEL PLYWOOD COY., LTD., 


17a, ALBION STREET, KING'S CROSS, N.1. 
TERminus 6864 

















If you like this issue of * Plastics,” place 
an order with your newsagent for it to 
be delivered regularly each month 


BAKELITE. ERINOID 
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Temi pre, d., COBSCRIPTION—" PLASTICS” will be MOULDINGS | bdo sachin 
5-17, ry Avenue, mailed regularly to any address in the 
E.C.\. United Kingdom or abroad for—Twelve TO ANY SPECIFICATION 
Newteuntned, IB for’ o,'Gon on FREDERICK W. EVANS LTD 3 
rata for fewer numbers. PLASTIC WORKS - - LONG ACRE, BIRMINGHAM, 7 ~ 
Telephone: EAST 1344 
6 fo 
; Machinery For Sale 
Phone: WAXlow 1136 
Pump by Bradley & Turton, Automatic, Horizontal, Type A. Plungers 
2” x2’ stroke, pressure | ton per sq. inch. Box No. 4672, c/o “* PLASTICS, 
pore 5/17, Rosebery Avenue, ECI. 2-2 oS 
AMIS 
Two “Gotz” 50-ton Hand Presses for Plastic Moulding. These Machines 
Ps G. N. HIGGS are new and unused. Box 4682, c/o “‘ PLASTICS,” 5/17, Rosebery Avenue, _ 
= Sie EC. 3 








Consulting Industrial and Research Engineer 
to the PLASTIC and ALLIED TRADES 


Wanted i 


Moulding Tools for Electrical Goods. Must be Multiple Dies capable of 
“rn Production. Box 4683, c/o “PLASTICS,” 5/17, Rosebery bie 
EC. * 


ry 





OFFICES & LABORATORIES: 
67, OLDFIELD LANE, GREENFORD, MIDDLESEX, ENGLAND 























ADVERTISEMENTS 


A‘ instructions, matter and passed proofs for all 
kinds of advertisements must reach the Head 
Office of 'PLASTICS” by the 24th of each month 
to ensure insertion in the following month's issue. 


Whilst every precaution is taken to ensure accurate 
printing, the publishers will not be responsible for 
rinters’ errors, or for errors arising out of telephonic 
instructions relating to advertisement copy; nor will 
they be responsible for advertisement blocks destroyed 
by fire or that are left in their possession for more 
than one year. 


REGULATIONS.—Oopy must be supplied without 
seecnten from the publishers, and current copy and 
blocks will be repeated if new copy is not received at 
the time for closing for press. rders for advertise- 
ments are subject to acceptance in writing from the 
Head Offices. Advertisement copy is subject to the 
approval of the publishers. All advertisements and 
contracts are accepted and made upon the express 
condition that the publishers have the absolute right 
to refuse to insert copy to which they may object for 
legal, public or trade reasons, which includes the right 
of rejection of advertisements, whole or part, contain- 
ing cut prices of goods coming under an approved 





— NOTICES — 


price maintenance scheme, and such refusal of copy 
shall not be a good ground for advertisers to stop a 
current contract or to refuse to pay for the same, 
or for taking action for breach of contract. The 
Proprietors, whilst endeavouring to ensure that 
advertisements shall appear with all possible regu- 
larity, will not be held liable for any loss occasioned 
by the failure of any advertisement to appear from 
any cause whatever. The acceptance of an order 
does not confer the right to renew upon similar 
terms. Contracts relate to the advertiser's own goods 
or services, and the space may not be sub-let or dis- 

sed of in any way. Oonditions which are contained 
in order forms other then those of the prietors, 
and which do not conform to, or are in addition to, 
the Proprietors’ conditions, will not be recognized as 
binding. Special conditions must be subject to mutual 
agreement. 


REMITTANCES.—Postal orders, cheques, _ etc., 
should be made payable to Temple Press Ltd., and 
crossed ‘“‘ Midland Bank,. Ltd., Bedford Row.” Re- 
mittances from abroad should be made by Inter- 
national Money Order in Sterling. 


TERMS.—Monthly accounts, strictly net; due when 
rendered. 





EDITORIAL 


All Editorial communications and copy should be 
addressed to the Editor, and must reach him not 
later than the 24th of the month for the next issue. 
MSS. or drawings which are not considered suitable 
will be returned if stamps are enclosed, but the 
Editor does not hold himself responsible for the safe 
keeping or the safe return of anything submitted 
for his consideration. 

Accounts for contributions should be sent in imme- 
diately after publication, addressed to the Manager. 
Payment will made during the month following 

ublication. All articles, drawings and other contri- 

utions paid for and publish in this journal are 
the copyright of the publishers from whom alone 
authority to republish or reproduce can be obtained. 


Other Business Notices appear in the front of the book. 


TEMPLE PRESS LIMITED, 
5-17, Rosebery Avenue, London, E.C.! 
Proprietors, Printers and Publishers of “ Plastics,” “‘ The 
Aeroplane,” “‘ The Oil Engine,” “ The Motor Ship,” “ The 
Motor Boat,” “‘ The Motor,” “ The Commercial Motor,” 
“The Light Car,” “Motor Cycling” and ‘* Cycling. 
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Lightpill Mills 
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EASE MENTION “ PLASTICS” WHEN CORR 


ESPONDING 







WITH ADYERTISERS. 
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When split seconds count, the 
deft handling of the baton is 
often the determining factor 
in victory. There must be no 
slips. Similarly in the manu- 
facture of U.G.B. bottles and 
caps the closest attention to 
the smallest detail assures 
for producers a combination 
which wins success in the 
great race for business. 


Bottles and Moulded Caps 
MANUFACTURED BY 


THE LARGEST MANUFACTURERS OF GLASS CON- 
TAINERS IN EUROPE. 


40-43, NORFOLK STREET, STRAND 
LONDON, W.C.2 


Telephone: Race So : 
TEMple Bar 6680 (10 lines). Unglaboman, Estrand, London.” 





Printed in England and Publis! Monthly by the Proprietors, TEMPLE PRESS LTD., 5, 7. 9, 11, 18, 15, 17, ROSEBERY AVENUE, LONDON, E.C.1. ; 
AGENTS ABROAD—FRANCE—W. H. Sm , Rue de Rivoli, Paris; Messageries Dawson (8.A.), 4, Rue du Faubourg Poissonniere, Paris; Messageries Hachette et Cie, 111, Rue Re 
Paris. BELGIUM—W. H. Smith & Son, 75, 1 . * “U.S.A.—The International News Co., New York, N.Y. CANADA—W. Dawson & Sons (Subscription Service), Ltd., Toronto, 
News Co., Ltd., Toronto, ete. ; es ‘ News Agency Ltd., Cape Town, etc.; W. Dawson & Sons (8.A.),-Cape Town. INDIA—A. H. Wheeler & 
Allahabad, Bombay, Cal 5 RALASIA—Gordon & Gotch (A'sia), Ltd., Sydney, Melbourne, Adelaide, Brisb Perth, L Wellington, ete. 


























